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by two sheets of paraffined paper between which the insulating substance is also 
interposed and a second layer is then formed, and so on; the coil being completed 
dy the application of 4 or 5 sheets of paraffined paper. 4 

‘These coils are then submitted to an immersion of twenty four hours in a hot 
solution of paraffin in petroleum in variable proportions. . 

They. are then cooled in this bath from which they are withdrawn for fixing 
upon the tube. They are then suitably connected so as to form the secondary 
cireuit. in 

‘When tho whole of the primary and secondary svstoms has been mounted and 
fixed in the receptacle this latter is filled with a solution of pases in petroleum, 10 
in such 9 mauner as to completely immerse the poimary and secondary coils, and 
this solution is maintained in a heated condition vveral -hours. 

The secondary wires issuo through tubes from this bath of paraffined petroloum 
which sets into'a jelly upon cooling. ‘These tubes may be of thick crystal or of any 
other suitable insulating substance, Terminals which serve to collect th yn 15 
dary current are mounted at the ends of these tubes; they may be of any suitable 
kind. 


In powerful, annatatus, these tubes are made up of two concentric tubes closed 
one upon the other at each extromity. ‘The space between is filled with insulating 
medium in a liquid or pasty condition, whilst through the contral portion which 20 
is left freo passes the secondary wire. 

‘When the apparatus is les powerful, and the ordinary Ruhmkorf winding ean 
be readily employed, that is tosay with the secondary circuit merely insulated with 

m lac the interposition of a tube similar to that above described, but of larger 
TiGonsions, betwee the peitaasy- aud esoomdary civeuits, pecatits, whilst avoiding. 20 
the secondary derivations which are produced in the forms of emanations into the 
metallic mass of the primary circuit, of increasing in considerable proportions the 
output of the secondary coils. 

{ler a great number of experiments we have found that it is essentially a com- 
pact insulation which it is necessary to effect in order to avoid the secondary 30 
derivation which have hitherto been inevitable with currents of very high pres- 
sure, In fact, crystal which has about 1600 times the resistance of our insulating 
medium, may be traversed with extreme facility in thicknesses which are from 
four to five times those at which our insulating medium noseceses absotute resi- | 
ance, 

‘Tho mixture which we employ is however specifically of smaller resistance than. 
crystal after a certain duration of eleotrisation, but it is in a semiliquid gelatinous 
state which, unlike even the densest crystal, does not present numerous pores 
through sthich sparks so readily force a passage. 

‘The liquid insulation which is readily obtained by ‘immersing the apparatus 40 
which it is desired to insulate in a bath of oil of any kind, whether mineral or 
not, ceases to give good results with very high pressures and even with quite 
ordinary pressures. It does not, it is true, possess the disadvantage of porosity, 
but it has another which is equally prejudicial; the molecules which constituie 
the liquid become positively and negatively electrised in the vicinity of the ex- 45. 
treme secondary poles, and owing to the extreme mobility of the insulating medium 
these moleculés violently attract each other and re-constitute, in the form of a 
rapid quivering of the liquid, the two electricities. If the frequency of the in- 
ducing current increases, the shock of the molecules becomes sufficiently consider- 
able to produce projections of the liquid, if tho frequency still increases the 50 
quivering becomes more confined, more rapid, but less visible, becoming quite 
invisible with extremely high frequencies, but being always injurious. 

‘The trembler or interruptor which alternately establishes and interrupts the 
current in the primary circuit is composed of a copper or aluminium balance 
ingerted in a small mass of copper in which it is able to slide and fixed in the 55 
esired position by a set scrow, a plunging contact of iron or platinum is provided 
which establishes contact with the mercury contained in a vessel, At the other 
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extremity of the balance is the iron armature which is intended to be alternately 
attracted by the eléctro-magnet. 

‘The point successively enters and leaves the mercury bath as a consequence of 
the successive oscillatory movements uf the beam which is su by the 
stroight spring, one end’ of which in inserted in the mast and the other in the 
supporting foot. 

@ provide a spring fixed upon the beam and furnished with a small plate of 
platinum upon its upper portion. A screw having a platinum point serves to con- 
duct the current to the’ point of contact with the platinum spring. 

his screw may, at the same time as it is raised or lowered by un-screwing or 
sorewing it in its support, be laterally displaced und make contact wth the platinised 
spring at any point upon this latter, thus oither approaching or receding from the 
centre of the beam. A 

‘The clectro-magnet may be either raised or lowered’ by means of a milled knob 
actuating a pinion gearing with the rack. 

‘The mercury cup may also be raised-or lowered by meanis of 
ment. 

‘The oséillation of the beam takes place in the following manner; ‘The current 
of a battery cell, for example enters through the screw of the trembler which 
conducts the current to the platinised spring; the current passing through the 
beam, the mass and the spring passes out from the foot to the electro-magnet 
which it leaves and proceeds to the second pole of the battery cell in question. 
Under the conditions just described, the current circulates and the electro-magnet 
attracts ity armature the beam having been depressed towards the right hand by 
this movement breaks the contact which existed between the screw and the spring, 
the current no longer enters the electr-magnet which ceases to attract its armature 
to that the original conduction of things exists, thereupon the-screw again makes 
contact witli the spring, and so om in succession. 

Where radiography is concerned it is of the highest importance that the 
frequency of the currents should be variable ; the radiography tubes only give thei 
maximum of X rays with a predetermined frequency, which explains the very 
poor results given by first class tubes and coils having’ fixed frequency, because 
{he cutrent interruptions of thees latier bre not enitally proportioned to the tubes 
experimented with. ‘ 

‘+t is thus of the greatest importance to be able to cause this frequency to vary 
whilst operations are in progress, and this is obtainéd with the greatest ease by 
lateral Glaplacamant of the serew.” ‘The mare this eatew is pushed in the proper 
direction, the greater becomes the rapidity of the trembler. ‘The spring becoming - 
less Hexible in proportion as its foot is approached, no longer permits the screw 
to remain long in contact and this latter always tests slightly upon it, from which 


imilar arrange 


results an acceleration ef the movements of the beam. 

‘The intensity of the attraction of the armature also exerts considerable influence 
upon the rapidity of the interruptions; it should neither be too abrupt nor too 
weak in order that the rupture of the prisnary current may take place normally at 
the contact. In order to readily obtain the nocessary magnetic adjustment, the 
electro-magnet is raised and lowered as aboye indicated. ‘ 

‘The principal current which serves to excite the primary circuit of the coil enters 
through the foot, passes through the spring, the beam and the plunging contact 
then onters the mercury bath, whence it passes into the primary coil through 
the snpporting foot of the mereury cup. 3 

‘The mercury is covered by a stratum of cthylic alcohol whilst the apparatus 

in action. : A 
As in Ruhmkorffs coil, a condenser is employed, the armatures-of which are 
respectively im communication with the two. electrodes between which passes the 
spark on the rupture of the primary circuit, in order to absorb a portion of the 
extra current, ang to render shorter the cessation of the current in the inducing 
circuit, : 
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It has been observed that the period of rupture should be shorter than the period 
during which the current is closed in the primary circuit, and this in a manner 
which is variable with the intensity of the current employed, the self induction of 
the primary circuit and so forth. E 
- The best conditions of duration and rupture of contact may be obtained by 5 
adjusting the height of the mereury cup by means of the knob actuating the racl 
which supports the cup. 


Dated this 29th day of January 1898. 


WASELTINE, LAKE & Co, 
45, Southampton Buildings, London, W.C., 10 
‘Agents for the Applicants. 


COMPLETE SPECIFICATION. 


An Improved Electrical Transformer for Currents of High Potential 
and Variable Frequency. 


‘Wo, Aurnep Wrnrs, and Octave Maxnenzn Roctzzrorr, both of 46, Boulevard 15 . 
Haussmann, Paris, in the Republic of Vrance, Engineers, do hereby declare the 
nature of this invention, and in what manner the same is to be performed, to be 
particularly described and ascertained in and by the following statement :— 


This invention relates to a novel electrical induction transformer of the 
Ruhikorff type, especially applicable to the production of Crookes’s radiations, to 20 
obtaining currents of high frequency, to ignition by the induction spark, to the 
operation of commercial medical ozonaters and so forth. 

In order that our invention may be readily and clearly understood we have’ 
represented the same in the accompanying drawing. 

The primary circuit is formed by a relatively large and short wire A, making a 26 
small numbix of turns around a central core B of annealed iron wires which’ are 
insulated one from the other, in order to obviate, to a certain extent, the produc- 
tion of Foucault’s currents and at the same time diminish “hysteresis.” 

This primary coil is enclosed in u tube C of glass, crystal ot any other suitable 
ingulating substance and held in a central position by means of two washers D D 30 
of fibre or other insulating material, in such a manner that between the wires and 
the internal wall of the tube a free space Eis left into which is run an insulating 
substance. 

‘Tho glass tube C is itself supported by brackets F suitably shaped for its recep- 
tion, or in any other appropriate manner, at the contre of a vessel L composed of 85 
an insulating substance such as glass, celluloid, porcelain or the like, which is 
subsequently filled with tho insulating substance. 

Upon the tube C is arranged the secondary circuit composed in the following 
manner: % 

‘A certain number (according to the power of tho apparatus) of elementary 40 
coils G G.:. constructed in the manner which is hereinafter explained, is 
arranged upon the glass tube C; the coils are all connected in series and the two 
free end wires H, H are connected to the secondary terminals of the apparatus, of 
which they constitute the two poles. 

‘The secondary coils G are formed in the following manner; 45 

Upon a wooden mandrel, which is slightly conical in form 'so as to facilitate the 
dismounting of the coils, and which is mounted upon a disc or wheel which, in 
turning. travels at the samo time in the direction of its leneth, are stuck 5 or 6 
theets of paper which have been carefully paraffined and cutrinto strips of the- 
sayae width as the elementary coils. ‘These sheets of paper are superposed 60 as to 50 
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form a paper tube of considerable strength ; it will however be understood that this 
core also be formed of cardboard, wood or the like without affecting the result 
obtained. z 

‘When. this core has been formed, the coiling of the second wire may be com- 
menced, care being taken to leave between each turn a slight interval which is after-. 
wards filled up by the insulating substance. his first layer I is then covered 
by two sheets of paraffined paper between which the insulating substance is also 
interposed, and a second layer K is then formed, and so on; the coil being com- 
pleted by the application of 4 or 5 sheets of paraffined paper. p 
10 ‘These coils are then submitted to‘an immersiow for twenty four hours in a hot 

solution of paraffine in petroleum in variable proportions. ~ 

Whey are then cooled in this bath from which they are withdrawn for fixing 
upon the tube. They are then suitably connected 80 as to form the secondary 
circuit, 

When the whole of the primary and secondary systems has been mounted and 
fixed in the receptacle L, this latter is filled with a solution of ine in petroleum, 
in such a manner as to completely immerse the primary and secondary coils, and 
this solution is maintained in a heated condition for several hours. 

‘The secondary wires issue through tubes MM from this bath of paraffined 
20. petroleum which sets into a jelly upon cooling. ‘hese tubes may be of thick 

crystal or of any other suitable insulating substance. Terminals which serve to 
collect the secondary current are mounted at the ends of these tubes; they may 

be of any suitable kind. et 
In powerful apparatus, these tubes are made up of two concentric tubes P 
25 Figure 2) closed one upon the other at each extremity. The space O between is 
filled with insulating medium in a liquid or pasty condition, whilst through the 
‘central portion which is left free passes the secondary wire Q R. 
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passa, 
in Ger @ obtain a(poall inmalating weitere 
paraffine to one of petroleum. 


60 ordinary pressures. Tt does not, it is true, possess the disadvantage of porosity, 
- SOETt it bas another which is equally prejudicial; the molecules which onasiituls 
the liquid become positively ard negatively clectrised in the vicinity of the ex: 
treme secondary poles, and owing to the extreme mobility. of the insulating medium, 
these molecules violently attract each other and re-constitute, in the form of a 

5 rapid quivering of the liquid, the two clectricities. If the frequency of the in- 
Gueing current imoreases, the chook af the molecules becomes suiliciently consider- 


able to produce projections of the liquid, if the frequency still increases the 
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quivering becomes mote confined more rapid, but'less visible, becoming quite 
invisible with extremely high frequencies, but being always injurious. 

"The trembler or interruptor which alvernately establishes and interrupts the 
current in the primary circuit is com of a copper or aluminium bulance At _ 
(Figure 3) inserted in a small mass of copper B' in which it is able to slide and 5 
be fixed in the desired position by a set screw C'; and D' is the plunging contact 
of iron or platinum which established contact at H! with the mercury 1" contained 
in the vessel G, At the other extremity of the balance is the iron armature H! 
which is intended to be alternately attracted by the electromagnet I'. 

‘The point E* successively enters and loaves the mercury bath Fas a consequence 10 
of the successive oscillatory movements of the beam A! which is supported by the 
straight spring O!, one end of which is inserted in the mass B' and the other in 
the supporting foot J}. : 

K! is a spring fixed upon the beam and furnished with a small plate of 
platinum L’ upon its upper portion. A screw M* having a platinum point serves 
to conduct the current to the point of contact with the platinised spring. 'T! 
screw at the same time as it is raised or lowered by unscrewing or sereving 
it in yport, be laterally displaced along the line a! 6! and make contact witl 
ie tinised spring at any point upon ‘his latter, thus either approaching or 
receding from the centre of the beam. 20 

‘The electro magnet I! may. be either raised or lowered by means of a milled knob 
actuating a pinion gearing with the rack N?. 

‘The mercury cup G* may also be raised or lowored by means of a similar arrange- 
ment shewn in Figure 3. 
~ ‘Where radiography is concerned it is of the highest importance that the frequency 2 
of the currents should be variable; the radiographic tubes only give their maximum 
ot X rays with a pre-determined frequency ‘hich explaii ‘ie very poor results 
given by first class tubes and coils having a fixed frequency, because the current 
Interruptions cd thasn Jottet are nbt auilably yooporkional ta' se tee experimented 
with. 80 

It is thus of the greatest importance to be able to cause this juency to vai i 
whilst operetions ate fa progres, and this is obtained with ripe ieee eles by 
lateral displacement of the screw M! along the line a! 6. 'I'he more this screw 
ia pushed ‘towards at, the greater becomes the rapidity of the trembler. The 
spring K! L' becoming less flexible in proportion as its foot is approached, no 85 
Tonger permits the screw M? to remain long in contact and this latter always rests 
slightly upon it, from which results an acceleration of the movement of the beam. 

e intensity of the attraction of the armature also exerts considerable influence 
upon the rapidity of the interruptions; it should neither be too abrupt nor too 
weak in order that the rupture of the primary current may take place normally 40 
at EL In order to readily obtain the necessary magnetic adjustment, the electro 
magnet is raised and lowered as above indic § 

ithe (irtmary ontrent leaten'the\ postive’ ple cts battery, reaches the vertical 
‘upright J! through the wire 5, then passes along the branch A! to the rod D im- 
mersed in the mercury. ‘Thence it passes along the wire 6 to the primary wind- 46 
ing E, which it leaves by the left hand terminal A and returns to the negative 
pole of the battery. : : 

‘Tho cixonit of the magnet TP? is as follows:—the positive pole of the battery, 
upright J}, lever arm At, spring L' screw M!, wire 1, then the wire 4, clectro 
magnet I', wire 3 and finally the wire 2. 

As soon as the current traverses the electro magnet this latter contracts its arma- 
ture. The shunt circuit is then opened by the spring L and immediately the 
lever A! returns to its original position, thus causing a series of interruptions 
which produco the opening af the primary cirouit by the rod D and the mecoury. 
‘These sudden ruptures in ‘he primary Gireuit give in the secondary circuit H H 66 
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The mercury is covered by a stratum of ethylic alcohol whilst the apparatus 
is in action, 

As in Ruhmkorf’s coil, a condenser is e-nployed, tho armatures of which are 
respectively in communication with the two electrodes between which passes the 
spark on the rupture of the primary circuit, in order to absorb a portion of the 
extra current, and fo render shorter the cestation of the current in the inducing 
circuit 

Tt has been observed that the period of rupture should be shorter than the period 
during which the current is closed in the primary circuit, and this in a manner 
which is variable with the intensity of the current employed, the self induction 
of the primary circuit and so forth. 

The best conditions of duration and rupture of contact may be obtained by ad- 
justing the height of the mercury oup by means of the knob actuating the rack 
which supports the cup. 


Having now particularly desoribed and ascertained the nature of our, said in- 
tied and in whit manner the same is to be performed, we declare that what we 
claim is ;— 

1. With the object of obtaining an electric transformer for currents at a high 
potential and having a variable frequency; (a) A primary circuit formed by 0 
series of turns around an iron wire core lodged within a tube of insulating material, 
with interposition of insulating material between the walls of the tube 
and the winding. (8) A secondary circuit, the coils of which are 
formed by windings of wire with the interposition, between each 
winding, of shects of paraffined paper, the said coils after having undergone an 
immersion of about 24 hours in_a hot solution of paraffine in. petroleum being con- 
noctedl in series, the two free wires passing to the interior of a tube of some insu- 
lating substance which, for powerful apparatus, may be formed by two concentric 
tubes with interposition of an insulating, substance. 

2. In the high pressure.and variable frequency electrical transformer desoribed 
in Claim 1, the immersion of a primary and a secondary circuit, arranged as above 
described, in a jelly formed by the cooling of a hot solution of paraffine in 
petroleum, of any other substance which is capable of forming a jelly on cooling, 
as above specified. : 

3. The combination with the high pressure, variable frequency electrical trans- 
former described in the preceding claims, of an interruptor formed by a metal 
beam provided at one of its extremities with an iron armature intended to be 
attracted by the electro magnet when traversed by the-current, and at its other 
extremity with a metal point entering a cup of mereury, the beam or balance thus 
constituted being supported by a vertical spring, the positions of the electro- 
magnet and meroury oup being capable of adjustment by means of racks provided 


tor that purpose as above specified. 


4. In the current interruptor described in Claim 3, a screw capable of vertical 
and Jateral displacement above a flat spring xed upon the heam and enabling the 
speed to be regulated whilst the apparatus is in operation, as above specified. 

Dated this 12th day of October 1898. ; 
HASELTINE, LAKE & Co, 
45, Southampton Buildings, London, W.C., 
Agents for the Applicants. 


Reahill Pr'gind fer Her Majesty's Stationery Office, by Maloomeon'& Co., Ltd.—1690. 
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PROVISIONAL SPECIFICATION. 
Improvements in Trembler Interraptors for Electric Currents. 
Wo, Auruen Wxprs and Octave Rocnzronr, both of 46, Boulevard Haussmann, 


Paris, in the Republic of France, Engineers, do hereby declare the nature of. this 
i i tobe as follows:—~ 


This invention relates to certain improvements in trembler interruptors of 
electric currents which we have devised with the object of obtaining a rectilinear 
movement of the moyable rods which, as a consequence of the operation of the 
apparatus, establish a contact in’ order to allow the current to pass, and then break 
this contact owing to the successive oscillations of these movable rods. “ 

‘The armature which during the operations of the apparatus, is successively 
attracted by the clectro-magnet and withdrawn by the flat counter spring, oscillates 
upon a support by means of the said spring. ‘This armature is continued by 
rod which is bent at its end and connected by means of a flat piece of foil or 
plate to a lower rod which enters a vessel containing the insulatin liquid whic 
covers the opposite electrode formed by the mercury placed at the bot of the 
said vessel. 

Owing to the successive attractions of the armature the point of the rod attached 
to the armature describes arcs of a circle around the top of the support and the 
lower portion of the rod does not describe a vertical rectilinear movement but 
certain oscillatory movement producing a very violent eddy in the liquid contained 
in the vessel and consequently retarding the rapidity of the movement of the 
trembler. 

‘These ‘eddies also prevent the lower rod from making a good contact with the 
meroury, which is frequently projected by the sweeping movement produced by the 
rod. 

In order'to convert the oscillatory movement of the lower rod into a vertical 
rectilinear movement, we divide the rod into two portions and slightly flatten the 
im portion in order to increase the surface immersed in the liquid, so that 
this latter may oppose greater resistance to the movements of lateral displace- 
ment, which tend to be produced. We unite the two portions of the rod, by means 
of an exceedingly flexible foil spring as above indicated. 

Owing to the very slight resistance of the shect of foil, and owing, on the othor 
hand, to the resistance offered by the liquid to the lateral displacement of the 
lower rod in the vessel this rod instead of receiving an oscillatory movement, has 
imparted to it a vertical rectilinear movement, because the sheet of foil will bend 
according to the position of the said rod. 

It is obvious that, in order that the lower rod may remain vertical, it is abso- 
lutely necessary that the resistance of the part interposed between the two rods 
and in particular of the-sheet of foil just referred to, should be less than the 
resistance opposed by the liquid to the inelined displacements of the lower rod. 
Instead of arranging between the rods a sheet of foil, it is obvious that we might 
provide any other resistance sufficiently weak to permit of the results which we 
have just considered. Thus, for example, the sheet of foil might be replaced by 

[Price 84.] i ‘. 
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a spring of any kind, by a hinge, a ball and socket joiit or by any other suitable 
device. ‘ 

‘We do not desire to limit ourselves to thevatrangement of the trembler inter-. 
runtor above described. ‘This arrangement, apart from the shect of foil has no 
special importance. % 5 


Dated this 23rd day of June 1898. 


HASELVINE, LAKE & Co., 
‘ 46; Southampton ‘Buildings, London, W.C., 
Agents for the Applicants,’ 
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We, Anrnep Wvors, and Octave Rocmrorr, both of 46, Boulevard Haussmann, 
Paris, in the Republic of France, Engineers, do hereby declare the nature of this 
invention and in what manner the same-is to be performed, to be particularly 
described and ascertained in and by the following statement :— 15: 


This invention relates to certain improvements in trembler interruptors of 
electric currents which we have devised with the object of obtaining a rectilinear 
movement of the movable rods which, as a consequence of the operation of the 
apparatus, establish a contact in order to allow the current to pass, and then break ,: 
this contact owing to the successive oscillations of these movable rods. 20 

In order that our invention may be clearly understood, we have reptesented 
in the accompanying drawings, by way of example, a trembler-interruptor pro- 
vidod with the improvements which form the subject of. this invention. 

Referring to the accompanying drawings in which : 

Figure 1 is an clevation of a trembler interruptor for electric currents embody- 25 
ing our improvements. 

Figure 2 is a perspective view showing the flexible connection between the two 
rode, and Kigure 3 isa diagrammatic viow hereinafter referred to. 

‘The armature A which during the operation of the apparatus is successively 
attracted by the electro-magnet B and withdrawn by the flat counter spring a, 20 
oscillates upon a support C by means of the ssid spring a. ‘The said armature A 
is continued by a rod D which is bent at its outer end as at d and connected by 
means of a flat piece of ly flexible foil or plate F to a lower rod D! which 
enters a vessel containing the insulating liquid which covers the opposite 
electrode Jormed by the mercury placed! at the bottom of the sald vessel E, 

Owing to the. successive. attractions of the armature A, the point d describes 
ares of a circle around the, top of the support C, while the lower rod D* does not 
describe a vertical rectilinear movement but a certain oscillatory movement pro- 
ducing very violent eddies in the liquid contained in the vessél E'and consequently 
retarding the rapidity of the movement of the trembler. F 40 

These eddies also prevent the lower rod D' from making a good contact with 
tho meroury which is frequently projected by the sweeping movement produced 

iy. E a dear : 

In order to cause the lower rod D' to have a reciprocating vertical rectilinear 
movement we connect the said rod with the rod D by moans of an’ exceedingly 45 
flexible piece of foil plate F (Figure 2) and slightly flatten the immersed portion 
of the rod D!, in order to increase the surface exposed to the liquid, which thereby 
opposes greater resistance to any lateral displacement of the rod D! which may 
tend to be produced in the direction indicated by the arrows L Li. 


Owing to tha very slight resistance of the shcet of foil, and owing, on the'other 50 
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hand, to tho resistance offered by the liquid to the lateral displacement in the 
directions Z 72, of the rod D' in the vessel FE, this rod D', instead of recciving 
‘an oscillatory movement, has imparted to it a vertical rectilinear movement, 
Because the shect of foil I will bend according to the position of the rod D. 

If this movement be analysed (referring for this purpose to the diagrammatic 
view Figure 3) it will be seen that when the point d is'at d,, the rod D! remain- 
ing vertical, the sheet of foil F will be inclined from the right to the left hand. 

en the point d reaches the position dy, the rod D' stil] remaining vertical, the 
shoet of fof I will be inclined from the loft to the right hand. ‘finally, when 
the point d reaches the position dy the sheet of foil F will be inclined from the 
right to the left hand, and parallel with the first position which it occupied when 
the point d was at a). 

Tt is obvious that, in order that the lower rod D' may remain vertical, it is 

interposed between the two 


rods D 10, and.in particular of the shect of foil just referred to, should be less 
than the resistance opposed by the liquid to the lateral or inclined displacement 
of the lower rod D'. Under the conditions, and in. view of the very great rapidity 
of the movement, the displacements of the sheet of foil will be those 
considered, ~~: --= === - SG ; 

Instead of arranging between the rods D and D' a sheet of foil, it is obvious that 
we might provide any, other part of sufficiently weak resistance to permit of the 
results which we have just considered. ‘Thus, for vammple, the abect of foil might 
be replaced by a suitable spring of any kind, by a hinge, a ball and socket joint 
or by any other suitable device. 

‘edo not desiro to limit ourselves to the arrangement of the trembler inter- 
ruptor above described ‘and illustrated in the drawing. ‘This arrangement, apart 
from the sheet of foil I", has no special importance. 


_ Having now particularly described and ascertained the nature of our.said inven- 
tion and in what manner the same is to be performed, we declare that what we 
claim ie:— 

In trembler interruptors of clectric currents, the adaptation to movable rods 
making contact through a liquid of a sheet of foil, hinge, spring, ball and. socket 
lint or other suitable part, for the purpose of connecting, such rods to the 
armatures of the electro-magnets, for tho purpose of converting tho oscillatory 
movements of the said rods into » vertical rectilinear movement, which takes place 
owing to the very slight resistance of the connecting part, and to the considerable 
resistance offered by the liguid to lateral displacement of the said rods. 


Dated this 20th day of March 1899. 


HASELTINE, LAKE & Co., 
45, Southampton Buildings, London, W.C., 
Agents for the Applicants. 
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PROVISIONAL SPECIFICATION. 


_ An Improved Electrical ‘Transformer for Currents of High Potential 


_ nature of this invention to be as follow: 
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and Variable Frequency. 


We, Aureen Wyors and Ocrave Maxnamin Rocrterorr, both of 46, Boulevard 
Haussmann, Paris, in the Republic of France, Engineers, do hereby declare the 


This invention, relates to a novel electrical induction transformer of the 
Ruhmkorff type, especially applicable to the production of Crookes’s radiations, to 
obtaining currents of high frequency, t0 ignition by the induction spark, to the 
operation of commercial and medical ovonaters and so forth. 

‘The primary cirouit is formed by a relatively large and short wire making a small 
number of turns around a central core of annealed iron wires which are insulated 
one from the other, in order to obviate, to a certain extent, the production of 
Foucault's currents and at the same time diminish  hystérésis.” 

‘This p coil is enclosed in a tube of glass, crystal or any other suitable 
insulating substance and held in a central position by means of two washers of 
fibre or other insulating material, in such a manner that between the wires and the 
internal wall of the tube a free space ig left into which is run an insulating 
substance. 

‘The glass tube is itself supported by brackets suitably shaped for its reception, 
‘or in any other appropriate manner, at the centre of a vessel composed of an insu- 
lating substance such as glass, celluloid, porcelain or the like, which is eubse- 
quently filled with the insulating substance. 

Upon: the tube is arranged the secondary cirouit composed in the following 
manner ; 

‘A certain number (according to the power of the apparatus) of elementary coils, 
constrasted in the manner which ia Nereiaatter explained, is arranged upm the 
glass tube; the coils are all connected in series and the two free end wires are con- 
nected to the secondary terminals of the apparatus, of which they consttute:the 
two poles. 

The secondary coils are formed in the following manner: 

Upon a wooden mandrel, which is slightly conical in form so as to facilitate the 
dismounting of the coils, and which is mounted upon a disc or wheel which, in 
turning travels at the same time in the direction of its length, are stuck 5 or 6 
sheets of paper which have been carefully paraffined and cut into strips of the 
same width as the elementary coils. ‘These shects of paper are superposed so’ as to 
form a paper tube of considerablestrength, it will however be understood that this 
core may also be formed of card board, wood or the like without affecting the result 
obtained. . 

‘When this core has been formed, the coiling of the secondary wire may be 
commenced, eare being taken to leave between each turn a slight interval which 
is afterwards filled up by the insulating substance. ~ This first layer is then covered 
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) NS 27,358.A.D. 1903. 
Improvements in and: Apparatus for Ozoniziny ‘Air for Disinfecting Purposes. 


‘A method of employing liquid air which might be adopted in liew of that 
mentioned above, would be to project into the place to be disinfected a grenade 
of liquid air, the place then being hermetically closed and the ozonizer sot in 
operation. 

Jn order that the method of carrying out the invention may bo more clearly 
understood we have illustrated in the accompanying drawings by way of 
example the apparatus which may be used. Cay 

Figure 1 shows a sectional elevation of an ozonizing apparatus in which the 
r is cooled by means of ice. Figures 2 and 3 are similar views of ozonizers 
respectively adapted for the use of freezing mixtures and liquid carbonic acid. 

same letters of reference indicate the same parts in all the fi 

@ is the ozonizer which may be of any known kind, placed at the upper part 
of'n caning ® which in provided at its lower part with oponings ¢ for the admis- 
sion of air. .d is a fan or other aspirating or exhausting device driven by an 
electric or other motor ¢. In Figure 1 the air entering at orifices ¢ passes 15 
through a layer of ice f supported for example, upon a perforated diaphragm g. 

In Figure 2 the air drawn in by the fan is brought into contact with per 
forated holders / containing a suitable freeing mixture and supported by a 
cross-bar ox diaphragm i. . 

In both these apparatus a cock & is provided for drawing off the water of 20 
condensation. — : : 

In the arrangement shown in Figure 3, the air enters at orifices ¢ and is 
cooled by contact with a refrigerating coil / which is supplied with liquid car- 
bonic acid from a suitable botile or container m, ‘Tho carbonic acid may either 
escape freoly into the casing or may be discharged at the extorior. : 


Dated this 14th day of December 1903. 


A. M. & WM. CLARK, 
*~ Chartered Patent Agents, 53. Chancery Lane. Loudon, 


Ss 


COMPLETE SPECIFICATION. 


“Improvements in and Apparatus for Ozonizing Air for Disinfecting 30 
Purposes.’” 


_ We, Auskwe p’Ansoxvat (Member of the Institute) of 12, Rue Claude Ber- 
nard, Paris, France, Gzoncxs “Evotxe ‘Garrre (Hlectrical Engineer), and 
Groucxs Gatxor (Electrician) both of 9. Rue Méchain, Paris, France; do hereby 
declare the nature of this invention and in what manner the same is to be per- 35 


formed to be particularly described and ascertained in and by the following 
statement. 


‘The employment of ozone for disinfecting. insanitary plates has Geen fre- 
quently attempted but with results which, notwithstanding the microbicidal 
property of this agent, are in practice inconsiderable. Tho want of success has 49 
been due to a variety of causes among the principal of which may be men- 
tioned the exceedingly small quantity of ozone set in action relatively to the 
power employed in its production. It may in fact be remarked that the volume 

of air contained in any given space can only be charged with ozone to a degree 
dependent upon the temperature prevailing in the space in which the operation 45 
is being- performed so that since, in the case’of tho disinfection of confined 
spaces, the temperature of the air in summer varies between 18° C and 25° C, 

it is scarcely possible to transform into ozone at most, more than a tenth part 

of the weight of the oxygen contained in the air, Moreover the and 
microbes to be destro aun very fbn in a dry state and the miorobes are tho 60 
less easily acted on, the less highly the atmosphere is charged with moisture. 
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‘Improvements in and. Apparatus for Uzonizing Air for Dieinfeoting Purposes, 


‘The present invention relates to a process designed to remedy the above 
mentioned defect, the process consisting essentially im cooling and humidifying 
the air to such au extent as.to permit of the air being ozonized so strongly ay 
to effectually destroy the microbes’ which would otlierwise escape the action of 
the ozone if the ordinary means of ozonizing tho air were employed. 

Vremising that the invention is not dependent on any particular’ arrange- 
ment cf apparatus the process may, speakimg generally, be carried into effect 
by hermetically closing the place to be disinfected and, by means of a fan, 
causing tho air contained therein to pass first over or through ice or a freezing: 
mixture in order to cool and moisten it and then through an ozonizer which 
together with a fan is contained in the enclosed space. : 

Ur the process may be carried into effect by. allowing liquid air to slowly 
drop at a’suitable point in the apparatus in order that this air as it volatilizes 
may at once pass through the ozonizer at a vory low temperature. In the latter 
case the atmosphere of the place to be disinfected should be previously saturated 
with steam in order to moisten it. 

Whatever may be the actual means adopted and the kind of apparatus employed 
in carrying out the process it is possible to obtain ozonized air charged with 
ouone to a far higher degree than has been hitherto possible. 

The proportion of ozone obtained at 0° is asa matter of fact 16%, that is 
to say the proportion is higher by 60% than that obtained at + 20°, since as 
wo have seen, the amount produced at the latter temperature does not exceed 
one-tenth or 10% of the proportion of oxygen treated. At — 20°, which is a 
fo pie obtainable with certain known freezing mixtures 20% of ozone 

id be obtained. Finally if liquid air (which has a boiling point of — 180°) be 
employed, proctieally the whole of the oxygen may be transformed into ozone. 

A method of employing liquid air which might be adopted in lieu of that 
mentioned above would be to project into the lice to be disinfected a grenade 
of liquid air, the place then being hermetically closed and the ozoniver set in 
operation. : 

In order that the method of carrying out the invention may be more clearl; 
understood we have illustrated in. the drawings accompanying our ters | 
Specification by way of example the apparatus which may’ be used. 
igure 1 shows a sectional elevation of an oxonizing tus in which the 
air is cooled by means of ice. Figures 2 and § are similar views of ozonizers 
regpectively adapted for the use of freeing mixtures and liquid carbonic acid. 

The same lettors of reference indicate the same parts in all the figures. 

@ is the ozonizer, which may be of any known kind, placed at the upper part 
of a casing b which is provided at its lower part with openings ¢ for the-admis- 
sion of air. dis a fan or other aspirating or exhausting device driven by an 
electric or other motor ¢. In Figure 1 the air entering at orifices ¢ passes 
through a layer of ice f supported, for example, upon a perforated diaphragm y. 

In Figure 2 the air drawn in by the fan is brought into contact with per- 
forated holders h containing a suitablo freezing mixture and supported by a 
cross-bar or diaphragm i. 

In both these apparatus a cock & is provided for drawing off the water of 
condensation. 

In the arrangement shown in Figure 3, the air enters at orifices ¢ and is 
enoled by contact with a refrigerating coil 1 which is supplied with liquid car- 
bonie acid from a suitable bottle or container m. The carbonic acid may either 
escape freely into the casing or may be discharged at the exterior. 


Having now particularly described and asceriained the nature of the said 
invention and in what manner the same is to be performed, we declare that 
what we claim is. 


1, Process of ozonining air for disinfecting purposes which consists in cooling 


4 N° 27,358.—A.D,. 1903, 


Improvements in and Apparatus for Ozonising Air for Disinfecting Purpose 
and humidifying the air or oxygen and then passing it through an ozonizer, 
substantially ‘as apecified ae ani . 


‘Yh apparatus for carrying the process into effect constructed substantially 
as eecctoe tate illustrated in the dra 


wings. 
3. Tho’ employment of liquid air substantially in the manner specified for 
the production of ozone and the disinfection of confined and ihsanitary spaces. 


Dated this 29th day of August mn. 


A. M. & WM. CLARK, 
Chartered Patent Agents, 53. Chancery Lane. London. 


A.D. 1903. Deo. 14. Ne. 27,358. 
D'ARSONVAL & others’ Provisional SPECEFICATION.“ 
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Date of Application, 14th Dec., 1903 
Complete Specification Left, 29th Aug., 1904—Accepted, 29th Sept., 1904 


PROVISIONAL SPECIFICATION. 


“ Improvements in and Apparatus for Ozonizing Air for Disinfecting 
3 Purposes.” 


‘We, Anskwe p’Arsonvat (Member of the Institute) of 12. Rue Claude Ber- 
nard, Paris, France, Groxars Kvakxe Gave (Klectrical Engincer), and 
Groxexs Gatzor (Electrician) both of 9. Rue Méchain, Paris, France; do hereby 
declare the nature of this invention to be as follows:— 


‘The employment of ozone for disinfecting insanitary places has been fre- 
quently attempted but with results which uotwithstandmg the microbicidal 
property of this agent are in pructice inconsidorable. ‘The want of success has 
beon due to a variety of causes among the principal of which may be men+ 
tioned the exceedingly small quantity of ozone set in action relatively to the 
power employed in its production. It may in fact be remarked that the volume 
of air contaimed in any given space can only be charged with ozone to a degreo 
dependent upon the temperature prevailing 1m the space in which the operation. 
is being performed so that since, in the caso of the’ disinfection of confined 
spaces, the temperature of the air in summer varies between 18° © and 25° C, 
it is scarcely possible to transform into ozone at most, more than a tenth part 
of the weight of the oxygen contained in the air. Moreover the germs and 
microbes to be destroyed are very often in a dry state and the microbes are the. 
less easily acted:on the less highly the atmosphoro is charged with moisture. 

‘tho present invention relates to a.process designed to remedy the above 
imentioned defect, the process consisting essentially im cooling and humidifying 
the. air to such an extent as to permit of the air being ozonized so strongly .as, 
t6 efléotually destroy thé microbes which would otherwise escape the action of 
the ozone if the ordinary means of ozonizing the air were employed. 

Premising that the invention is not dependent on any particular arrange- 
mont of apparatus, the process may, speaking’ generally, be carried into effect ° 
by hermetically closing the place'to be disinfected and by means of a fan, 
causing the air contained therein to pass first over or through ice or a freezing 
mixture.in order to cool and moisten it, and then through an ozonizer which 
together with a’ fan is contained in the enclosed space. 

Or the process may be carried into effect by allowing liquid air to slowly 
drop at a suitable point in the apparatus in ordor that this air as it volatilizes 
may at once pass through the ozonizer at a very low tomperature. In the latter. 
case the atmosphere of the place to be disinfected should be previously saturated 
with steam in order to moisten it. : 

‘Whatever may be the actual meins.adupted and the kind of apparatus employed 
in carrying out the procets, it is possible to obtain ozonized air charged with 
ozone to a far higher degree than has beon hitherto possible. 

‘The proportion of ozone obtained at 0° is as a matter of fact 15%, that is 
to say the proportion is higher-by 50% than that obtained at + 20°, since as 
wo have seen the amount produced at the latter temperature does not exceed 
one-tenth or 10% of the proportion of oxygen treated. At —20°, which is a 
temperature obtainablo with certain known freezing mixtures, 20% of ozone 
could be obtained. “Finally if liquid air (which has a boiling point of — 180°) bo 
employed. practically the whole of the oxygen may be transformed into ozone. 
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le iron support within the cabinet se- ing the posts provided with side flanges, 10 . 
cured to the corner posts, and panels se- threaded studs’ afixed in’ and’ projectog 
cured to the side flanges of the corner mold- from the side flanges, a top Sopagt iat 
ings, the support comprising an angle iron and secnred to the corner posts, 
bar bent to form an open rectangular frame vided with a plurality Paaeg on 
and havin ends spot welded. Which the threalled studs are extended, ant 

2 tian, Sate Wee cicans We am eae clamping the panels 
ene secured to the base, sheet metal corner to the side fl 
moldings resting upon the base and enclos- CHARLES EDWARD CAMPBELL. 
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Patented June 7, 1927. 


UNITED STATES 


1,631,718 
PATENT OFFICE.. 


CHARLES EDWARD CAMPBELL, OF LYNN, MASSACHUSE?TS, ASSIGNOR TO CAMPBELL 
‘ELECTRIC COMPANY, OF LYNN, MASSACHUSETTS; A CORPORATION OF MASSACHU- 


SETTS. 


CABINET. 


Application filed. June 14; 1920, Serial No, 388777; Renewed May 1, 1996. 


This invention relates to a cabinet for 
X-ray units and the like. 

‘The object of the invention is to produce 
a cabinet for X-ray units and the like of 
improved construction, which may be manu- 
factured economically, assembled easily, is 
strong and durable, and which presents « 
very attractive and pleasing appearance. 

’o these ends, the invention consists in the 
cabinet hereinafter described and claimed. 
Tn the drawing illustrating the preferred 
‘embodiment of the invention, Figure 1 is 
perspective of the improved cabinet with a 

jortion broken away; Fig. 2 is a sectional 
detail of a corner of the cabinet taken on 
the line 2—9 of Fig. 1; Fig, 3 is a detail 
illustrating the manner of forming the 
corner joint of the angle iron support; and 
Vig. 4 is a detail on the line at of Fig. 1, 
showing the reenforeing plates for the 
corner moldings. 

Referring to the drawing, the cabinet 
comprises 1 relatively heavy base 10 and a 
top 12, preferably of marble. ‘The top 12 
rests upon shoulders 14 formed upon, the 
upper ends of four corner 16. The 
corner posts 16 are provided with reduced 
lower ends which are threaded and screwed 
into threaded holes in the base 10. ‘The to} 
12 is secured in place by nuts 18 screw: 
onto reduced. upper ends, of the posts 16 
‘which are suitably. threaded and extendes 
Ehrough holes in the top 12 ‘The base 10, 
top 19 and corner posts 16 constitute the 
frame of the cabinet. 

Preformed supports 20 are secured in 
place within the enbinet, one at the top and 
‘one at a point intermediate the top 12 and 

Tach of the supports 20 comprises 


are secured to the corner posts 16 by screws 
93 (sce Fig. 2) extended through holes 24 
in the corners of the vertical flange of the 
angle iron frame. Corner blocks 25 are 
employed to afford bearings for the heads 
of the screws 23 and to assist in clamping 
the supports to the corner in the 
manner illustrated in Fig. 2. ‘The supports 
90 are each formed from a single angle iron 
bar bent into rectangular shape. 

lar portions 92 of the flange 21 are cut away 
in order that when the bar is bent into rec- 
tangular shape, flush joints may be secured 


jangu- posts 


at three of the corners. The ends of the 
flange 21 are bevelled off to provide a flush 
joint at the fourth corner and a unitary 
Structure is secured by spot welding the 
bevelled ends of the flange. 

‘The sides of the cabinet are closed by 
sheet metal panels 30. The, panels 80, are 
provided with a plurality of holes near their 
side located so a8 to cooperate with 
threaded studs 82 fixed in and projecting 
from side flanges 34 of corner moldings 36. 
‘The panels 30 are held in place by nuts 38 
serewed onto the ends of the studs 82, The 
corner moldings 86 are of heavy gage sheet 
metal and arecatamped into the dorm illus- 
trated in section in Fig. 2. The corner 
moldings may have any desired shape in 
cross section to enhance the appearance of 
the cabinet at the corners. ‘The corner 
moldings partially enclose the corner posts 
16 and are frictionally secured thereto. 
‘The ends of the side flanges 34 of the corner 
moldings are folded under to afford sufi- 
cient thickness of metal to retain the studs 
32 and to act as stiffening strips for the 
support of the panels 30. In some instances 
it may be desirable to reenforce the corner 
moldings and for this purpose plates 42 are 
secured to the corner posts by screws 43 
and the studs 2 are extended through the 
side flanges 34 of the corner molding and 
into the plates 42. 

In assembling the cabinet, the corner posts 
16 are screwed into the base 10. ‘The pre- 
formed supports 20 are then secured to the 
corner posts and thereafter the four corner 
moldings 36 are slipped into place over the 
upper ends of the corner posts. The top 12 
is then dropped over the upper reduced ends 
of the corner posts and secured thereto by 
the mits 18. ‘The panels 30 are then secured 
to the side flanges of the corner moldings, 
thus completing the cabinet. It will 
observed that the finished cabinet presents 
the impression of great strength due to the 
massive appearance of the corner moldings 
and the weight thereof is maintained at a 


minimum. 
‘Having thus described the invention, what 


pity “ cabinet isi base, 

a inet comprising a corner 
ecured to the base, sheet metal corner 
moldings encl the corner posts pro- 
vided with side , a top supported 
upon and secured to the corner posts, an 110 
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C. E, CAMPBELL 
CABINET 
Original Filed June 14, 1920 
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and the socket 10, the cord 20 leading to any 

convenient source of current. 

Tt is an important feature of my lamp 

that I make the reflector and the base por- 

5 ion in one piece and thereby gain alight 

and rigid structure without the possibility 

that these two members can move with re- 

it to one another under normal condi- 
tions of use. 

Furthermore, the parts withi 
are retained in their proper posit 
this is particularly true of the relation of the 
bulb with t to the reflector for the 
reason that the bulb cannot shift from its 
correct focal position. The advantages of 
this in effectiveness of use are obvious and 
are not found elsewhere, 

The structure of my device permits of 
facility in manufacture and, while T ma 
prefer to spinit from a single shet of metal, 
many methods may be used to produce my 
lamp in a simple and inexpensive manner. 

In operation my lamp is used as are other 
therapeutic lamps, the current being cor 
trolled by the throw 9 of the switch 8; this 
throw being most conveniently located for 
persia by the hand of the one holding 
the lamp. 


10 


35 


20 


‘From the foregoing it is clear that my 
30 invention embodies new and novel advan- 


1,582,005 


tages not found in other lamps of like class 
and that other superiorities accrue from the 
rigidity of the structure, ease of manufac- 
ture, and from facility of control in the use 
of my lamp. 

‘Many variations and changes can be made 
from the preferred embodiment of my lamp 
as described and shown without departing 
from the spirit of my invention and I de- 
site fo have my claims interpreted with such 
variations and changes in mind. 

T claim: 

1. A lamp including a reflecting member 
and a base member formed in one piece, a 
switch member in the base, the actnating 43 
element of which projects through an open- 
ing in said base, a bulh holding member 
inthe base, and’ positioning member in 
said bace in threaded relation with said bulb 
holding member. 

2 A lamp including @ reflector and base 
formed in one piece, a lamp socket and a 

ite member in sak base and 9 threaded 
ring adapted to engage and support and 
position ‘said socket and. syitel monuber 
against the inner wall of said base, 

In testimony whereof, T have si 
name to. this specification this 11¢ 


March, 1924. 
CARL GEORGE GROSS. 
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PATENT OFFICE. 


BENNO F. JANCKE, OF BROOKLYN, NEW YORK, ASSIGNOR TO EASTERN LABORATORIES, 
INC, OF NEW YORK, N. ¥., A CORPORATION OF NEW YORK. 


‘VIOLET-RAY GENERATOR. 
Application filed January 31, 1923. Serial No. 616,091. 


To all whom it may concern: 

Be it known that I, Bexxo Frenericx 
JaNoxe, a citizen of the German Republic, 
and residing at Number 1406 Pacific Street, 
in the borough of Brooklyn, city and State 
of New York, have invented cortain now 
and useful Improvements in Violet-Ray Gen- 
erators, of which the following is a speci- 
fication, 

‘This inyention relates to violet ray gen- 


erators of the applicator type, that is, de- spool 


signed primarily for therapeutic use, and 
aims to provide improvements therein. 

‘The invention provides a device of the 
character referred to, of simple construc- 
tion, capable of ready and economical manu- 
facture, and hence capable of sale at a popu- 
lar price, 

An embodiment of th vention is illus- 
trated in the accompanying drawings, in 
which— 

Figure 1 is a longitudinal sectional view of 
the generator showing a so-called applica 
tor connected thereto, 

Big. 2 is a view partly in section and 
partly in elevation of a spool or framework, 
in which the various 


trical parts are 
conveniently mounted. 
Fig. 3 is a diagrammatic view showing 
the electrical construction and arrangement, 
Referring to suid drawings, numeral 16 
designates a spool or framework, havi 
a socket or other means of attachment 1 
in one end, adapted to hold an electrode 14 
therein and within 
which is generated ‘the violet ray to. which 
the therapeutic action of the dovice is due. 
‘This spool 10 is adapted to fit within a tube 
or sleeve 16, and the spool is conveniently 
formed with a head 18 at one end, which 
closes one end of said tube, said head 18 
being preferably slightly tapered as indi- 
cated at 19, so as to enter the tube easily and 
make a tight fit therewith, said head also 
being conveniently formed with a shoulder 
20 against which the end of the tube 16 
abuts. Behind the head 18 the spool is of 
reduced diameter, as indicated at 25, 26, to 
afford space within the tube 16 for the pri- 
mary and secondary windings 27, 28 of the 
high-tension transformer or spark coil 30, 
and for a choke-coil or inductance 32 and a 
condenser 34. ‘The end 37 of the spool is 
conveniently of enlarged diameter, corre- 
sponding to the inside diameter of the tube 


16, and serves to support the said tube, and 
also to form a support or base for the inter- 
rupter or sparking electrodes 40, 41. The 
spool 10 is also preferably provided with an 
annular enlargement 44 ‘about midway e- 
tween the head 18 and the opposite en- 
largement 87, and of a diameter correspond- 
ing to that of the tube 16, which serves to 
support the middle portion of said tube and 
divides the space between the ends of the 


‘On the end enlargement 87 there is con- 
veniently provided two posts 46 which sup- 
port a bridge piece 47, and preferably also 
a dise 48, of insulating material. ‘The spark- 
ing electrode 41 is supported by said brid, 
piece 47, the said electrode being preferably 
mounted ona threaded rod 49 by means of 
which the distance apart of the electrodes 
40, 41 may be adjusted and the intensity 
of the violet ray controlled. The tube 16 
preferably extends beyond said disk 48, so 
fs to close the adjacent end of said tube 
and consequently enclose the parts on the 
end portion 37 of said spool. 

‘The spool 10 is preferably bored at each 
end, as indicated at 50, 51, the former serv- 
ing for the reception of ‘an iron core for 
strengthening the magnetic effect of the 
choke-coil 32. The recess 51 serves for re- 
thimble 


ceiving a tang 54 on, conduetin 
connection of the end of the sec- 
winding 98, to the tang 54 is con- 


venietitly made through a small hole 7. 

‘The electrical arrangement is conven- 
tional, the secondary 28 being connected 
to the applicator 14, at one end as indi- 
cated at 60, Fig. 3, and grounded on the 
primary 27, as indicated at 61. The pri- 
mary is connected to the lend wire 70 
through a conductor 71 on one side, and to 
lead wire 73 through choke-coil or indue- 
tance 32, interrupter or sparking electrodes 
40, 41, and conductor 74 on the other side. 
‘The condenser 34 is placed in shunt with 
the primary 27 by wires 76, 77, 78 leading 
to conductor 71, and to the interrupter 40, 
41. An oscillatory discharge is produced 
between the sparking electrodes 40, 41, which 
sets up oscillations in the primary 27, there- 
by indueing high-tension currents in the 
secondary 98, thereby producing the violet- 
ray discharge in the rarefied applicator tube 
uu 

‘The inventive idea may receive other em- 
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L rator, comprising a 
spool or frame, having portions of reduced 
fiameter, coils and a condenser on said re- 
‘duced portion, and a tube adapted to slip 
‘onto said spool and cover said coils and 
condenser, said spool having portions hay- 


ing a diameter corresponding to that of said 
tube for supporting the same. 
2. A violet 


ray generator, comprising a 
1 or frame, having portions of reduced 
ameter, coils and a condenser on said re- 
duced portion, and a tube adapted to sh 
onto said spool and cover said coils an 
condenser, said spool having portions bav- 
ing a diameter corresponding to that of 
said tube for supporting the same, one of 
said tube-supporting portions constituting 
head and having an applicator-socket there- 


in, 

3. A violet ray generator, comprising a 

ol of frame, having portions of reduced 

iameter, coils and a condenser on said re- 
duced portion, and a tube adapted to sh 
onto said spool and cover said coils an 
condenser, said spool having portions hav- 
ing a diameter corresponding to that of 
said tube for supporting the same, said tube 
being an open-ended tube of substantially 
uniform diameter. 

4. A violet ray generator, compri 
spool or frame, having portions of reduced 

fiameter, coils and a condenser on said re- 
duced portion, and a tube adapted to slip 
onte adid spool and cover said coils, ani 
condenser, said spool having portions hay- 
ing a diameter corresponding to that of said 
tube for supporting the same, said tube 
being an open-ended tube of substantially 
uniform diameter, one of said tube-support- 
ing portions constituting a head and havin 
an applintor-socket thetein. 

5. A violet ray generator, comprising 
spool or frame, haying portions of reduced 

ameter, coils and a condenser on said re- 
duced portion, and a tube adapted to slip 
onto said spool and cover said coils and 
condenser, said spool having portions hi 
ing a diameter corresponding to that of said 
tube for supporting the same, said generator 
further comprising an interrupter suppored 
on one of said tube-supporting sections. 

6. A violet ray generator, comprising a 

1 or frame, having portions of reduced 
iameter, coils and 2 condenser on said re- 
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duced portion, and a tube adapted to slip 
onto said spool and cover said coils and 
condenser, said spool having portions hav- 
ing a diameter corresponding to that of 
said tube for supporting the same, -said 
generator further comprising an interrupter 
Supported on one of said tube-supporting 
‘sections, said tube supporting portion being 
situated inward from an end of said tube, 
whereby the parts thereon are encased by 
said tul 
‘A violet ray generator, comprising a 
spool or frame, having portions of reduced 
diameter, coils and a condenser on said re- 
Guced portion, and a tube adapted to sli 
‘onto said spool and cover said coils an 
condenser, said spool having portions hay- 
‘a diameter corresponding to that of said 

tube for supporting the same, said generator 
further comprising an interrupter supported 
on one of said tube-supporting sections, 
said tube supporting portion being sitnated 
inward from an end of said tubo, whereby 
the parts thereon are encased by said tube, 
said tube-supporting portion further having 
posts thereon and a dise on said posts be- 
yond said interrupter, adapted to close the 
end of said tube. 

8. A violet ray generator, comprising » 
spool or frame, having portions of reduced 

fiameter, coils and a condenser on said re- 
duced portion, and a tube adapted to slip 
‘onto said spool and cover said coils and 
denser, said spool having portions ha 
a diameter corresponding to that of sai 
tube for supporting the same, said spool 
having a longitudinal recess therein, and an 
iron core therein for strengthening the field 
of one of said coils. 

9A violet ray generator, comprising a 
spool or frame, having portions of reduces 

fiameter, coils and a condenser on said re- 
ueed portion, and a tube adapted to slip 
onto said spool and cover said coils and con- 
denser, said spool having portions having 
a diameter corresponding to that of said 
tube for supporting the same, one of said 
tube-supporting portions constituting a head 
and having an  applicator-socket _ therein, 
said spool having a thimble in said head, 
and a recess extending into the reduced por- 
tion of said spool through which connection 
between a coil on said spool and said thimble 
mney be made. 

in witness whereof, I have hereunto 

signed my name. 


BENNO F. JANOKE. 
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To all whom it may concern: 

‘Be it known that 1, Cart. @ Gross, a citi- 
zen of the United States, and a resident of 
nt Vernon, Westeliester County, New 
i, have invented xn Improvement. in 
‘Therapeutic Lamps, of whieh the following 
is a specification, 

My device relates in general to electric 
portible lamps and in particular to thera- 
peutic Jamps of this elnss. . 

‘My invention covers « lamp which is light 
and ‘compact and in which there is a masi- 
mum reflection of rays and a particular type 
of construction which gives my lamp ad- 
5 vantages not found in others. 

T describe a preferred form of my lamp 
in the following specification and drawings 
from which the nature and objects of iny 
invention will be made clear. In the draw- 

a ings, like numbers refer to like parts 
throughout. 

how in: 

1 a sectional elevation of the entire 


Jump. 
Fig. 2 a section through 2—2 of the base 
and handle, 
Fig. 3 section through 3—8 of the base. 
In the form chosen for illustration, I show 
‘a parabolic reflector 1 with which is a base 
4, While the base and reffector are prefer- 
ably indicated as being formed in one piece, 
they may be equally well made in two parts 
if found desirable. ‘ 
‘his reflector, or hood, 1 has a polished 
ave on its inner curvature whieh I have in- 
dicated as extending from 5 to 6 but which 
obviously may extend over as much of the 
imner curyattive as may be desired. While 
T make this hood of a material which is 
‘capable of being polished und secure ad- 
vantages in weight and simplicity thereby, 
any suitable reflector may be used without 
alfecting the proper operations of the lamp. 
In the base 4 is a socket, or receptacle, 7 
and a switch 8 having a throw 9._ This sock- 
et and switch are connected in any ap- 
proved manner as is customary; in this case 
P'ehow them fixedly attached one to the 
other. In the. socket 7 is a bulb 10 of a 
50 size and capacity as may be found suitable 
under given conditions. 
‘Within the base 4 is a positioning, or ad- 
justing ring 11 held in place by screws 12 
assing through base 4 into said ring 11. 
ihe center opening of this ring is threaded 
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to fit the threads of the socket 7 as show. 
‘The function of this ring 11 is twofold, Tt 

is inserted by screwing down over the 
socket 7 and, being a close fit within the 
base 4, the socket is held central within the vo 
base and the bulb 10 accurately located on 
the axis of the reflector 1. 

‘The other function of the ring 11 ig to po- 
sition the bulb 10 at its correct focal point 
with regard to the reflector 1. 

It is cleat that the combined switch 8 and 
socket 7 have certain degree of longitu 
Ginial movement within the buse 4 and that 
the bulb 10 may be moved to the same ex- 
tent. Consequently, after once having lo- 
cated the bulb 10 in its proper focal posi- 
tion and the ring 11 set, similar bulbs in 
Guplicate Jamps may be quickly and easily 
focused by fitst setting each ring in its 
predetermined position,” Furthenstor, dif 

ferent positionings of the bulb 10 with re- 
gard to the reflector 1 are possible by vary- 
ing the longitudinal location of ring 11 in 
base 4. 

Talo provide a novel method of attach- 
ing a holding member to my Jamp; in this 
instance a handle 13. In the base 4 is a 
r opening and extending through this 
opening is a stud 14. ‘This stud 14 has a 
curved flange 15 which seats in the inne: 
curvature of the base 4. The stud 1 is 
internally threaded as at 16. Fitting over 
this stud 14 and abutting the base 4 is a 
nipple ot the like, 17, which is mde some: 
what longer than that portion of the stud 
14 which extends outwardly from the base 
4, The handle 13 has a threaded projec- 
tion 18, said threads being adapted to en- 

ge with the internal threads of stud 14. 
Therefore the handle 13 with projection 18 
is screwed into stud 14, the two are brought 
together_under the screw action until the 
nipple 17 abuts tightly against both the base 
4 and the handle 13, and thereby forming 
a strong and rigid connection of the handle 
to the lamp; one simple to make and to 
apply. 

in the base 4, I provide openings 19 which 
afford a degree of ventilation and prevent 
any appreciable amount of heat from reach 
ing back into the base, although it is evi- 
dent that these openings are optional and not 
a necessity. The electrical connections to 
the bulb 10 are made in the customary man- 
ner through the handle 13 to the switch 8 110 
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therefor, @ substantially clear glass filter for fl- 
tering out non-penetrating relatively long wave 
length infra-red rays, a second filter spaced from 
the first filter and comprising a body of substan- 
tially clear glass having on a surface thereof a 
thin Sim of ruby glass, said second filter serving 
to filter out long wave length infra-red rays 
which may have their souree at the frst filter, 
‘and the ruby glass film serving to filter out rays 
in the visible band having wave lengths shorter 
than that of red rays, and means mounting the 
filters so that air currents may move past both 
surfaces of each filter for cooling purposes. 

3, A radiant energy lamp for radiating pene- 
trating visible red and short infra-red rays com- 
prising in combination, a light source, a reflector 
‘therefor, a substantially clear glass filter for fl- 
tering out non-penetrating relatively long wave 
length infra-red rays, a second filter spaced from 
the first filter and comprising a body of substan- 
tially clear glass having on a surface thereof a 
thin film of ruby glass colored by the introduc- 
tion of a metal selected from the group consisting 
of copper and gold, sald second filter serving to 
filter out long wave length infra-red rays which 
may have their source at the first filter, and the 
ruby glass film serving to filter out rays in the 
visible band having wave lengths shorter than 
that of red rays. 

4, A radiant energy lamp for radiating pent 
trating visible red and short infra-red rays com- 
prising in combtnation, a light source, a reflector 
therefor, a substantially clear glass filter for fl- 
tering out non-penetrating relatively long wave 
Jength infra-red rays, a second filter spaced from 
the first filter and comprising a body of substan- 
tally clear glass having on only one surface 
thereof a thin film of ruby glass colored by the 
introduction of a metal selected from the group 
consisting of copper and gold, sald second filter 
serving to filter out long wave length infra-red 
rays which may have thelr source at the first fil- 


the visible band having wave lengths 
than that of red rays. 

A radiant energy lamp for radiating pene- 
trating visible red and short infra-red rays com- 
prising in combination, a Kent source, a reflector 
‘therefor having a reflecting surface of gold, a 
substantially clear glass filter for filtering: out 


19 


15 £014, said second filter serving to filter out long 
wave length infra-red rays which may have their 
souree at the first filter, 


rays which may have their source at the first fl- 


ter, and the ruby glass film serving to fiter out 
band having wave lengths 

that of red rays, sald sbell having 
therein. between the light source and 
to tes for the passa a ls taerednreogh Soe 

for the passage for 

4 ‘cooling the filters. 
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Zo all whom it may concern: 

‘Be it known that I, Jaates H. Eastaax, a 
citizen of the United’ States, residing at De- 
troit, in the county of Wayne and State of 
Michigan, have invented certain new and 
useful Improvements in Electrotherapeutic 
Apparatus, of which the following is» 


invention relates to electro-thera- 
peutic apparatus, and has for its object, a 
current-regulating screw operating upon the 
armature. Ordinarily these current-regu- 
lating serews change the current flow by 
varying the pressure between. the armature 
contact and interrupter contact, However, 
a careless adjustment of this screw may 
cither increase the pressure between the two 
contacts beyond the power of the armature 
to breale or jam the armature block against 
the pole. piece, causing the apparatus to 
cease to function as an interrupter. ‘There- 
upon a large current flow will be permitted 
through the magnet coil and will burn it 
out. 

‘The present. invention is an improvement 
in the regulating screw and its connections 
so that the regulating srew is entirely n- 
dependent of the circuit through the magnet 
coil. ‘The maximum pressure that the mag- 
net has to overcome in breaking a circuit is 
constant and may be fixed by the manufac- 
turer. The regu lating screw operates sim- 
ply to weaken that pressure jind regulate the 
Current flow. If this screw is carelessly ad- 
justed to place too great a resistance in the 
circuit, the only result is the complete rap- 
ture of the cireuit and the complete cessa- 
tion of the current. 

‘A further important advantage is that 
with my invention the gap between the ar- 
mature block and magnet pole remains al- 
ways constant. It can be carefully fixed 
by the manufacturer to secure the best trae- 

le results from the magnet and can never 
thereafter be varied by adjusting the screw. 
‘These and other objects will be better under- 
stood when the invention is described in 
detail. 

Tn the drawings — ai 

Figure 1 is a section of the box containing 
the interrupter and the condenser of a “vio- 
Jet ray” machine. “ 

Fig. 2 is a section on the line 2—2 of 

ig. 1 


‘ig. 3 is a diagrammatic view of the 
apparatus. 


The so-called “violet ray” machine is used 
for electro-therapeutic purposes. It com- 
prises usually a magnet coil a, an armature 

in armature contact ¢, an interrupter 
contact d, a condenser ¢, a transformer /, 
an electrode-holder g, and an electrode 2. 
‘The,eable / is connected up with an electrie 
light socket (not shown) which forms a 
source of current. ‘This cable contains the 
two usual conductors, one conductor ¢ con- 
necting directly with’ the magnet coil, the 
other contluctor & connecting with the bind- 
ing post that is in contact with the arma; 
ture J. Hence part of a cireuit can be traced 
through the magnet coil, thence through the 
connecting wire Z, and the binding post 1, 
which is in electrical connection with the 
bracket n which carries the interrupter con- 
tact d. 

Bridged across the interrupter gap is the 
condenser ¢ and the primary coil of the 
transformer /, The wire o leads from the 
Binding post j of the armature to the con- 
denser ¢, and the wire p leads from the 
condenser to the primary coil of the trans 
former, which is shown only in the diagram- 
matic view and which is supported on the 
end of the cable 4 (shown in Fig. 1) to- 
gether with the electrode-holder g. From 
the primary coil of the transformer a wire r 
leads back to the binding post m and 
through the binding post to the interrupter 
contact d. The interrupter alternately 
makes and breaks the main circuit. The 
condenser being bridged across. the  gup 
causes the current to surge back and fo 
across the gap, producing a current of, in- 
creased voltage and high frequency. The 
transformer 7 which is a step-up  trans- 
former, very materially increases the volt- 
age. The result is a current of very high 


frequency and high voltage in the secondai 
Gece of tbe trnueformee, One end of Ue 
secondary circuit s of the transformer is 
grounded by connecting it with the wire 2 
of the primary circuit. The other end of 
the secondary’ circuit is connected to the 
electrode-holiler g. This is ordinarily con- 
nected with the glass vacuum electrode «. 
‘This electrode when placed in contact with 
the body discharges numerous sparks be- 
tween the electrode and the body, which 
ives it ite name—“violet ray” apparatus. 
is much of the apparatus is old. 
Heretofore the interrupter contact d has 
been in the form of a serew which can be 
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turned farther in to increase the prnne 
between the armature contact ¢ and the in- 
terrupter contact d and increase the amount 
of current by decreasing the resistance, or 
turned farther out to lessen the pressure of 
the armature contact ¢ pon the interrupter 
contact d and decrease the amount of cur- 
rent. The trouble with this form of adjust- 
ment is that if the screw is turned in too far 
the armature 2 will be jammed up against 
the magnet pole ¢, The magnet and armature 
will then cease to funetion as an interrupter. 
‘A-continuous current will then flow around 
the magnet and burn the magnet out. In 
fuct, this adjustment of the current-regulat- 
ing Screw does not have to be such as to,jam 
the armature block against the pole of a 
magnet. If the current-regulating screw is 
turned far enough in to bend the armature 
so that ts pressure against the ipterraptar 
contact is great, then the strength of themag- 
net will not be Sufficient to attract the arma- 
ture and there will be no breaking of the cir- 
cuit. A continuous current will low around 
the magnet, the resistaned of the coils heating 
up the wire, and the windings will burn out 
in short order. ‘These are very serious con- 
ditions in apparatus of this kind, which do 
not oceur in an ordinary interrupter, for 
the ordinary interrapter contact screw is 
not used as'a screw to vary the amount of 
the current flowing through the apparatus 
but ie given a permanent adjustment usually 
with the jam nut, with very little likelihe 

of its getting out of this adjustment. In 
electro-therapeutic apparatus the pressure 
of the armature upon the contact is used as 
4 means of regulating the current flow and 
consequently the position of this screw is 
being constantly varied by the patient or the 
operator, 

It is the object of the present invention 
to make the aeialitrres ‘@ continuous flow 
of current through the magnet practically 
impossible and insure against burning out 
‘notwithstanding the adjustment of the pres- 
sure of the armature upon the interrupter 
contact is used as a regulating means for 
adjusting the current flow. It is a farther 
object to always have a uniform gap be- 
tween-the armature block and the pole of 
the, magnet. With the current regulating 
accomplished by the interrupter contact 
screw, as heretofore, obviously every time 
the pressure of the armature upon the screw 
is adjusted the gap between the magnet and 
armature block is varied. 

Instead of sin adjustable interrupter con- 
tact a stationary contact d is provided, the 
bp. between the armature block y and the 
pole ¢ always remaining constant. ‘The pres- 
sure of the armature upon the interrupter 
contact d is varied by providing an arm 
that is attached to the armature at right 
‘angles thereto between the’ point where the 


armature contacts the pole ¢ and the point 
where the armature is supported. ‘Through 
the top of the box is threaded an adjusting 
screw 0, the end of which can engage against. 
this arm v. No matter how far this screw » 70 
is screwed in, a continuous current will not 
flow through the magnet, for if the arma- 
ture is jammed up against the end of the 
pole ¢ so that the devices cease to function 
as an interrupter, then the 
the armature and interrupter cont 
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arm w, then the pressure between the arm 
ture and the interrupter contact is at its 
maximum, but the armature continues to 
function as an interrupter so no continuous 
current around the magnet is possible and 
the magnet cannot be burned out. 

A very material advantage of this im- 86 
provement is that, as already explained, the 
gap between the ‘armature block and pole 
piece always remains constant, and further 
the maximum préssure can be established 
by the manufacturer and can never be varied yo 
by adjustment. Hence the manufacturer 
may set the armature and the interrupter 
contact in such a position that the maximum. 
pressure will never be greater than is pos. 
sible for the magnet to break the contact. 96 
Hence the apparatus can never cease to 
function by reason of iproper adjustment 
and burn out the coil, ‘The only error in 
adjustment that can happen is the screwing 
of the current-regulating screw to a point 100 
where the armature ceases to contact with 
the interrupter contact. Then the effect is 
simply to permanently break the circuit 
and stop all current flow. 

‘The arm w affords the additional function 105 
of steadying the armature, It has a definite 
period of vibration, while the armature or- 
dinarily does not.’ The two being con- 
strained by their connection to. move to- 
gether, this definite period of vibration is 110 
in a large measure impressed upon’ the 
armature so that the periods of vibration of 
the armature are more nearly uniform than 
would otherwise be the case. ‘ 

‘What I claim is: ns 

1. In electro-therapeutic apparatus, the 
combination of a magnet coil, an armature 
intermittently attracted thereby, an inter- 
rupter contact engaged intermittently by the 
armature, all said devices being in cireuit, an 120 
arm secured to the armature between’ its 
point of support and the interrupter contact, 
and means for increasing the pressure 
against the arm to varyingly weaken the 
pressure of the armature against the in- 125 
terrupter contact. 

2. In electro-therapeutic apparatus; the 
combination of a magnet coil, an armature 
intermittently attracted thereby, an inter- 
Tupter contact with which the armatnre 130 
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intermittently engages, all said devices being 
in cireuit, an arm secured to the armature 
at an angle thereto and between the arma- 
ture point of support and the interrupter 
contact, and a screw for increasing the pres- 
sure on the arm to varyingly weaken the 
pressure of the armaturé against the inter- 
rupter contact. 
3. In electro-therapeutic apparatus, a 
et_coil, a spring) armature intermit- 
tently attracted by the magnet, an inter- 
rupter contact adapted to be intermittently 
engaged by the armature, all said devices 
being in circuit, and adjustable means in- 
dependent of the said cireuit for increasing 
the pressure against only one side of the 
amature between the point of support and 
the interrupter contact to varyingly weaken 


the maximum natural spring pressure of the 
armature upon the contact. 

4. In electro-therapeutic apparatus, the 
combination of a magnet coil, a spring arma- 
ture adapted to be intermitiently attracted 
by the magnet, an interrupter contact inter- 
mittently engaged by the armature, all said 
devices ‘being in circuit, an arm’ secured 
to the armature between its support and 
the interrupter contact, and means inde- 
pendent of said circuit’ for increasing the 
pressure against only one side of the said 
arm to varyingly weaken the maximum 
natural spring pressure between the arma- 
ture and the interrupter contact, 

In testimony whereof I affix my signature, 


JAMES H. EASTMAN. 
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To all: whon: it may concern: , 
Be it known that I, Jaams H. Basracax, 
a citizen of the United States, Fesiding at 
Detroit, in the county of Wayne and State 
5 of Michigan, have invented certain new and 
useful Improvements in Blectrotherapeutic 
Apparatus, of which the following is a 
specification. ‘ 

‘This invention relates to so-called violet 

10 ray” machines or electrotherapeutic appara- 
tus. Tt is the object of the present invention 
to provide a machine of this character which 
hias a special arrangement of the vibrator 
and the adjusting screw in-connection with 

15 the case which carries the electrodes and the 
handle. It is desirable to embody the vi- 
brator including its coil and the condenser in 
4 compartment of the case, the electrodes, 
the electrode handle and the cord also being 

20 arranged in the case about the compartment 
containing the vibrator and condenser. 

My improvement xesides in the arrange- 
mont of the magnet coil, armature and ad- 
justing screw for the interrupter’ gap in 

25 such a way that the same may be contained 
in a relatively shallow compartment, ay, at 
the same time the adjusting serew will pro- 
trude through the top of the compartment 
in a convenient, place for manipulation, 

30 The arrangement that T have designed is 
such that it requires no additional fixture or 


motion-converting devices to permit a right 
angular disposition of the adjusting serew 
twith respect to the axis of the coilas will 


35 presently be explaine: 
Tn the drawings — ‘ 
Fig. 1 is a plan view of the case showing 
the cover open. 
‘ig. 2 is a section on the line 2—2 of 
1. 


jg. 8 is a view of the under side of the 
cover of the apparatus compartment. 
Fe MIMSSCORT EMS Tinh 4 Avot 
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: iagram of the wiring. 
"Tho caso ts cimply shallow, Square or 
rectangular case having a body a and a 
cover 5. The cover b has on its inside suit- 
able clips which hold a variety of glass 

50 vacuum electrodes and metal electrodes. “The 
heads of these electrodes project above the 
cover and fit into the chamber e of the body 
of the case. designates an apparatus com- 
sartment which is divided off from the cham- 
@ by the partition 9. This apparatus 
compartment takes a portion of the electrode 
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handle A which contains the induction coi 
‘This coil contains a suitable. primary ci 
cuit and a suitable secondary circuit, one ond 
of which: engages the electrode socket 10 
and the other end of which is grounded in 
the primary. This is all common construc: 
tion with apparatus of this kind. 

‘The primary cirenit rans through the. in- 
slated cord the apparatus comipart- 
ment, as shown in Fig. 3, and then one lead 
runs off to the binding post m. ‘The other 
lead, designated n, leads to ‘the nut o 
through which screws the adjusting screw 
4g. The end of this adjusting screw 7 forms 
one terminal of the interrupter gap and the 
other terminal is the armature arm 7 which 
carries the armature p. The magnet coil 
has a core s made up of « bundle of wires 
which extend clear beyond the winding. to 
form a core extension which is leveled off 
on its upper side to form a seat for the arma- 
ture p secured to the armature arm 7.. This 
armature arm supported tipon the post j is 
provided with an insulating sleeve. ¢. 

‘The wall plug is designated w and con- 
neets with the cord 20 which enters the left 
hand side of the apparatus compartment 
(Fig. 1) and has one lead y secured to the 
Dining post @ and then wound around the 
insulated sleeve ¢ and from. thence run: 
ning’ into the magnet coil &, ‘The other 
end of the magnet coil connects by the lead 2 
with the post m. ‘The condenser is hooked 
upto the binding post m by the lead 2 

From the above description it will be evi- 
dent that the “hook up” shown in Fig. 5, 
diagrammatically, is had, namely, one side 
of the service line runs to the magnet coil , 
the other side connects directly with the 
armature post 3. The primary 12 of the 
induction coil has one end corinected with 
the adjusting screw ¢ and the other end con- 
nected with the condenser 4. ‘The other side 
of the condenser connects by the lead 5 with 
the armature post 3. It, will, therefore, be 
seen that the service line leads directly 
through the primary of the induction coi 
across the interrupter gap, and thence back 
to the wall plug. ‘The condenser is bridged 
across the interrupter gap and the primary 
of the induction coil is in cireuit with the 
are suspended frot 

armature post 8 is m 
Gin He ce cove: Gutta eppatte searere 
ment. ‘This post carries the armature arm 
y that carries the armature p, which en- 
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gages the flattened surface of the core ex- 
tension s. ‘This permits the adjusting screw 
q which is one of the contacts of the inter- 
Thpter, to extend vertically (when the ease is 
set down in flat position’ the 
atus compartment lid, where it is hat 
for adjustment, It will be evident that this 
grouping of thie various elements permits 
the magnet coil and the condenser to be laid 
out the long way in the apparatus box and at 
the same time the adjusting screw pro- 
trudes vertically through the lid of the box 
at right angles to the axis of the magnet coil. 
Tt has heretofore been proposed to lay the 
inagnet coil lengthwise of the apparatus com- 
artment but it has been ni to either 
ave the adjusting serew lie in the same di- 
rection within the compartment or else use 
a different interrupter terminal which con- 
nects with the adjusting screw by virtue of 
some motion-converting device. That is,the 
adjusting screw is extended vertically 
through the top of the lid but the armature 
lying’on its side has to have « separate in- 
termpter device connected to the screw by 
some motion-converting devices, such as a 
worm and gear or some similar device, 
quiring suitable bearings, hangers, etc. 
which make the construction complicated 
and costly. This is all done away with by 
my at yement, 
at T claim is: 

1, In lectrotherapeutie apparatus, the 
combination of a case provided with an apps 
ratus compantmentinclding a cover, a mug. 
net coil supported with its axis parallel 
the said cover and provided with a core hav- 

ing an extension beyond the end of the coil, 
an armature and armature arm funetioni 
40 at right angles to the axis of said magnet 
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coil, the armature adapted to bear against 
the ‘side of the core extension, and an ad- 
justingserew forthe interrupter gap running 
through said cover at right angles to the 
axis of the magnet core. 

2. In electrotherapeutic apparatus, the 
combination of a case provided with a’shal- 
Jow apparatus compartment having a te- 
movable lid, a magnet coil and core sup- 
ported on the under side of said lid with the 
magnet having its axis running parallel with 
said lid, a core provided with an extension 
beyond the end of the coil, an armature post 
suspended from the armature lid, an arma- 
ture arm supported at one end thereby, an 
armature supported on such arm and fine- 
tioning at right angles to the axis of the 
coil and adapted to abut against the side of 
the core extension, and an adjusting screw 
for the interrupter gap running through the 
said lid and having its end forming one 
terminal interrupter gap while the other 
terminal of the interrupter gap is formed 
by the armature arm. 

3. In electrotherapeutic. apparatus, the 
combination of a magnet coil and core, acore 


re- provided with an extension extending be- 


yond the end of the eoil and provided with 
an armature seat, an armature functionin 

at right angles to the axis of the coil an 

adapted to abut against the seat at the sido 
of the core extension, and an adjusting screw 
for the interrupter gap disposec right 
angles with fe tho axis of the core 
and having at is end an interrupter gap 
terminal, the other interrupter gap termina 
being afforded by the end of the armature 


ture, 


arm, 
In testimony whereof I affix my si 
JAMES H. PAST [AN, 
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To all whom it may concern: 

Be it known that I, Jastes H. Easrocan, 
a citizen of the United States, residing at 
Detroit, in the county of Wayne and State 
of Michigan, have invented certain new and. 
useful Improvements in Cigar Lighters, of 
which the following is a specification. 

‘This invention relates to cigar lighters 
and especially to a combined cigar lighter 
and advertising d At has for its object 
2 cigar lighter which uses a discharge of 
harmless electric sparks to ignite the cigar. 
At the same time this discharge takes place 
an electric light flashes and draws attention 
to advertising matter. | 

In the drawings, 

Fig, 1 is a perspective of the device, with 
parts broken away. 
__ Pig. 2 is a diagrammatic view of the wir- 


ing. é 

> deehgnateay came wkd uP course, can be 
of any description, Within this case is 
focated an elects lamp B behind glass 6 
on which ig inscribed an advertising legend 
‘This glass ig in the front of the case direstly 
before whoevor desires to use the cig 
lighter. ‘Tho cigar lighter comprises a pair 
of terminals d which have their outer ends 
Sumned down so that th to 


the igniter accidentl bel as 
using the igniter accidently gots a shock, as 
at 4 pres of paler is in 
electrotherapeutic apparatus. At the same 
time the are formed by this current will leap 
a very considerable gap and will ignite 
anything combustible that is held in its path. 
e Wall plug is designated f. ‘The pri 
mary circuit is designated ¢ and extends 
from the wall plug through the switch g, 
is coiled about the magnet core f and then 
passes to the primary winding i of the 
induction ool; thence beck to vibrator 
screw j, across interryy ip & to 
a Ho wall Sag 


rent from the ordinary 110 volt cireuit 
asses around the magnet core /, attracting 
the armature m, and wently breaking 
the cireuit and cansing a contimiows vibeuting 
by this make and break. This making and 
breaking of ‘the current builds up the 
electrical charges in the condenser and when 
the circuit is open the current surges across 
the interrupter gap, producing an oscillating 
current of very high frequency passing 
through the primary winding i of the induc. 
tion coil. transformed into a high 
frequency, high voltage current by the 
secondary’ winding p of the induction coil, 

‘The two terminals d, d afford u gay in 
this secondary circuit through which this 
high frequency, high voltage current will 
leap by reason ‘of its high potential, any- 
where from 50,000 to 76,000 volls if the 


windings are given the appropriate number. - 


of turns. ‘The frequoncy of a current of 7 


this character is enormous; in fet, probably 
anywhere from 100,000 ‘to 1,000,000 per 
et ides a hot by 
is arrangement vides a hot but 
harmless spark ft can be used as © ditect 
igniting means when coupled up with an 
ordinary Tighting cirewit. At the same 
time the push button switch g ean be utilized 
fo light the incandescent bulb filament. 
Hence the. same switch coincidentally il. 
lumines the advertising sign and turng on 
the spark by which the person addressing 


+ the case may ignite his cigar, cigarette oF 


aa) ee 
That Z claim is: 

In a cigar lighter, the combination of a 
support, a pair of electrical terminals sup- 
ported upon the same in spaced relation to 
permit the exposure of » cigar to the line 
of sparks passing continuotsly: from ter- 
‘minal to termined, means within the sup- 
port for transforming an ordinary lightin; 
circuit, current into a relatively very hig 
potential, high frequency current, and 
means for conducting stid eurent to the 
terminals, said two last mentioned means 
including a switch remote from the terminal 
which may be held closed to cause 2 eon- 
tinuous dine of sparks to pass between the 
terminals and ignite the cigar. 

Tn testimony whereof I affix my signature. 


JAMES H. EASTMAN, 
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‘This invention relates to electrotherapeu- 
tic apparatus. 

ray apparatus used for electro-therapeutic 

purposes it is common to use two varieties 
5 of lectrodes, namely, vneuum glass tubes 

and metal electrodes. In monopolar ma- 
chines it is found desirable, if not necessary, 
to connect the secondary of the induetion 
coil to the primary coil. 

No bre effects follow from this unless the 
patient usin, 
grounded. If he happens to touch a bath- 
room fixture, radiator coil, or any other 
direct communication with the ground he 
will get a terrific shock. The reason for this 
is that he is in direct circuit with the light 
ing eireit and consequently gets all the cur- 
rent flowing through the light circuit plus 
the addition of voltage impressed upon it by 
20 the coils in the high frequency apparatus. 

Tt is the object of the present invention to 
overcome this objection by making the elec- 
trode in the form of a condenser. 

In the drawings: 

Vig. 1 is a longitudinal section of my im- 
proved condenser. 

Fig. 2 is a diagrammatic view of the ap- 
paratus, 

Fig. 3 is an end elevation of the electrode. 

In an apparatus of this kind the hook-up 
usually comprises an inductance or kicking 
coil a having an iron core 6. ‘This is con- 
nected up with an electric light circuit o. 
‘When the current flows through the coil a 
the core is energized and magnetized, at- 
tracting the armature d of the interrupter 
arm ¢. This breaks the ciréuit at the point 
7. The condenser g is bridged across the in- 
tervupter gap and when the cirenit is broken 
the condenser rapidly charges and dischar; 
across the gap furnishing oscillations of high 
frequency and a relatively high voltagn. 
‘This voltage is again stepped up to an even 
higher volinge by means of the induction 
coil A. ‘The secondary of this induction coil 
is connected with the primary as shown in 
‘the drawings. ‘The other end of the second- 
ary is connected with the socket in which the 
electrode, either a plain metal electrode or a 
glass vacuum tube, can. be interchangeably 

itted. 

‘My improvement consists of a new form 
of metal electrode instead of a plain metal 
electrode. I use the electrode having a metal 
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Jn high frequency or violet 


a metal electrode becomes di 


ELECTRODE. 


Tclaim is: 
1, A high frequency electrode for electro- 


therapeutic apparatus, com a pair of 
metal members separated by a dielectric only 
the outer metal member being adapted to 


contact with the body of the patient 

2. A high frequency electrode for electro- 
therapeutic apparatus, comprising a metal 
member adapted to be connected to the socket 
of the apparatus, a second metal member for 
contacting with the body of the patient and 
enclosing said first-named metal member, 
and a dielectric material separating said two 
‘metal members. 

3. A high frequency electrode for electro- 
therapeutic apparatus, comprising 2 metal 
tube for fitting into a socket, a” dielectric 
sleeve fitted around the tube and a member 
in the form of a condenser plate for the hand 
4. A high frequency electrode for electro- 
therapeutic apparatus, comprising a metal 
tube for fitting into a socket, a dielectric 
sleeve of distortable material ‘covering the 
outer surface of the metal tube, and a metal 
shell on the outside of the sleeve, the inner 
sleeve being swaged to tie the members to- 


gether. 
"In testimony whereof I have affixed my 
signature. 

JAMES H. EASTMAN, 
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UNITED STATES PATENT OFFICE. 


SPARK-GAP DEVICE. 


Application filed May 17, 1926. Serial No. 109,907. 


This invention relates to electric spark 
gap devices and has to do sore particularly 
with such a device adapted for uso in high 
frequency apparatus used for electro-ther- 

5 apeuitic purposes. 

Tn an apparatus of the character referred 
to the adjustment of the spark gap must 
be accurately made and maintained in order 
to obtain the best results. ‘This is especially 

10 true when more than one spazle gap is used 
and. dificulty has been experienced im ad- 
justing all the spark gups so that the sppa- 
tutus operates in a proper manner. 

Tn accordance with the invention the ad- 

15 justment between the electrodes of a spark: 
gap can be easily and accurately inade, and 
Sich ‘adjustment once made, will be main- 
tained, ‘The construction of the device is 
such that a plurality of gaps may be used, 

20 and adjustment of any one gop may be made 
independently of the other gops, and further 
adjustment may be made. which affects all 
of the gaps. ‘The construction may be suck 
as to afford for radiation of heat generated 

#5 in the use of the device. 

In a satisfactory form of the invention a 
frame is provided, and upon this frame are 
mounted a plurality of electrodes arranged 
in pairs. each pair providing 9 spark gap. 
These electrodes are carried by intercon- 
nected supports, and an adjusting device is 

rovided whieh’ acts upon the supports, af- 

Fords simultaneous adjustment of all the 

spark gaps, and the supports may include 
mombers which radiate heat yencrated by 
the spark gaps while in use. Also, each elec- 


wo 


trode ix monnted on its respective support sop! 


that ench spark gap may he more or less 
permanently adjusted independently af the 
other spark gaps 

‘in the accompanying drawings: 

'g. Lisa plan view of the device showing 

jon in section. 
is in part a side elevation, and in 
part a sectional view. 

Figs. 3 4 and 5 are enlarged dingram- 
matical views showing the manner in which 
the electrodes move during adjustment. 

‘Pig. 6 is a dingrammatical view showing 
in a magnified mamner the movements of 
inembers which assist in supporting the elee- 
trodes. 

‘Referring to the drawings, and particn- 
lavly to Fig. 1, the device is shown as com- 


50 


prising frame having gud. pices 2 and 
ich are preferably of insulating mate- 
. ‘These end pieces are connected by rods 
8 and 4, the rods being securely fastened 
to the exd pioces by nuts 5 end 6, there be- 
ing, if desired, a washer 7, pleeed between 
each nut md the end pieces. 
Slidably mounted upon ‘the rod 8 are 
spool-like members A, B. C and D of in- 
ing material which lave an enlarged 
central portion 11 and reduced ends “12, 
Similar ‘membors A’. B’, C’ and D’ are 
motnted upon the rod 4.” These spool-like 
ty, plates, the plates “having 
holes therein which more or loss loosely’ fit 


dover the reduced ends 12 of the spools. 


‘The enlarged contral portion of the spools 
serve to space the two plates carried thereby. 
‘These plates are arranged in pairs, one pair, 
plates @ and a’ boing carried by the spools 
‘A and A’, and the other pairs being sitni- 
larly carried by the other spools. 
‘ach pair of plates support the terminals 
of s spark gap. ‘The plate a, carries a 
threaded member 20 which extends through 
an aperture 21 in the plate. Nuts 92 and 
93 are screwed onto member 20 and tight- 
ened against the plate to thus hold the 
momber 20 fixed with relation to the plate. 
One end of the member 90 forms a terminal 
4, and this end of the member may be of 
any material suitable for the purpose. Plate 
a’ supports a terminal 24’ spreed from the 
terminal 24. This terminal 24’ is one end 
ember 26, which extends through an 
in the plate a’ and is fixed to the 
late by lock nuts similar to the snann 
jn which the member 20 is fised to the plate 
a. This member 26 is not only fixed to the 
piste a but ako extends throtgh the plate 
and lock nuts secure tho member to the 
plate B. The end of the member 26 which 
protrndes through the plate % provirles’ a 
terminal 27. 

‘A member 30, similar to the member 26, 
is secured to plates 5” and plate o, and this 
member provides terminals 7 and 98. A 
member 31 similar to the members 27 and 
30 eonnects plates «” and d, and provides 

Is 28” andl 29. ‘A terminal 29° 


yposes terminal 29, and this terminal is pro- 
jded_on Gre end of a member 82, which 
extends through the end piece 2 and is se- 
cured thereto by nuts 33 and 34, This mem- 


70 


1% 


00 


300 


2 


ber $2 extends throngl an opening in the 
plate d” and lock auts fix the member. to 
this plate similarly to the imznner in which 
lock nuts secure other terminal carrying 
5 members to other plates. 

By this construction it will be observed 
that a spark gap is positioned between the 
plates which are carried by the spool mem- 
bers, and thet oach pair of plates are 
trally connected by the rigid members 25, 
30 and BL to the next adjacent pair. The 
Cistanca between the spark pups 
adjusted more or less perioanently by the 
adjustment of the nuts which fix the spusk 
terminal carrying members to the plotes. 
For example, the distanoe between the spark 
terminals 97 and 97” is adinstable hy the 
adjustment. of the loot: nts which fis the 
members 26 und 30 to the plates b and bf 
respectively, and in a like manner each of 
the other spark gaps are adjustable. Ow. 
ing to tho Zuct that the members 26, 20 
and $1 are rigid the xdjy 
by a slight fesing o: tending of the plate 
members which is permitted by. the loose 
connection between the plates and thotr re- 
spective spools. 

In addition to this more or Tess perma- 
nent adjustment of the spark gaps, which 
may, be made on each spark gap inde- 
pendently of the others, further edjust- 
ment is provided which’ acts on all the 
spavk gups siniltaneously. ‘This adjusting 
mechanisin is shown in section in Fig. 2, 
and consists of # tubuler member 40 which 
extends through the end picce 1, and is 
adjustably secured thereto by nuts 41 and 
42, Through this tubular member extends 
a screw member 45 provided with an en- 
Inrged hend 46 which may be timed by 
the fingors of the operator. ‘The opposite 
end of the screw 45 is shaped to fit within 
fhe slightly reseed end 46 of the member 
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45” Suitalde terminals 60 and 51 are provided 
and these terminals may have « split heed 


as indicated for the purpose of receiving 


an electrical conductor, ov the heads may J 


be of any other desirzble construction for 
this purpose. ‘These terminals extead into 
the body of the end pieces Land 9. ‘The 
terminal 89 contacts with the tubular m 
her 40 and the terminal 51 contacts wit 
the member 32 so that the spark gaps are 
connected in series. 

In tho nse of tho apparatns the spark 
gaps are all adjusted so that the distance 
‘botwean each pair is substantially the same, 
‘This is accomplished as heretofore set forth 
hy tho adjustment of the lock nuts. With 
the spark gaps thus adjusted the single 
operation of turning the thumb piecr 46 
simultaneously adjusts all the spark gaps in 
am oqual degree. By turning the thnmb 
pices 46 so that the sizeww 45 moves dironh 
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the tubular member 40 from right to left, 
2. the member 20 is forced away from 
the tubular member 40. ‘This forcing away 
of the member 20 acts on tho plate @ and 
slides the spool members A and A’ which 70 
curzy this plate from right to left along the 
rads 3 and. 4. is causes the plate a’ to 
also move from right to left and this move- 
ment is communicated trough the rigid 
member 26 to the plate J, the spools Band 
BY which carzy the plate } and thence to the 
plate 3’. The plate 4’ moves the rigid 
niember 30 which communiestes the motion 
to,plates ¢, o” and so on to the last plate d’. 
‘This adjustment causes a flexing of cach 
pair of plates towards each other and the 
spark gap torminals are thus brought closer 
and closor. ‘This floxing Je indicated in 
Fig. 1 by the dotted lines which 
way platcs a and a’ are flexed, it boing 
nnvlerstood that each pair of plates are sim- 
rly flexed. Also as indicated hy the dot- 
es both plates move from rieht to 
left. When the member 20 is forced in- 
wardly it acts on the plate « centrally. 
Flowevor, all the rest of the plates resist 
js action through their central connec. 
ns. For example, plate a” is connected 
rigidly to plate 6, and, when the ndjust- 
ment is made plate } is flexed inwardly 
toward plate }” bnt it resists this movement 
through the rigid member 26, thus causing 
a like flexing of plate a’. Tt will be nn- 
derstood thet all of the plates ave of sub- 
stantially the some elasticity. Also the 
plates ate suficiently stiff to overcome frie- 
tion between the spools and rods. 
The relative movements of the spool mem- 
hors are diaeremmatically shown in Fig. 
‘Tho solid lines indieato the zelative po- 
sition of tho spools when the adjustment 
of the screw 45 permits the member 20 
to abut against the member 40. In dot- 
ted Tines, the relative positions of the spools 
ave indiested afer the serew 45 has been 
adjusted inwardly for a considerable dis. 
tance, Tt will be observed that the spool 
has moved a considerable distance 
right to left and that the movements of the 
spools B, © and D have diminjshed pro- 
mieesively. 
‘The peculiar movement of the spark gop 
which results from this progressively 
minishing movement of tho spools is in 
cated in Figs. 8, 4 and 5 respectively. Vip 
B indicates tho relative position of the sparks 
gaps before an adjnstment has been made, 
The distance between each pair of spark 
terminals is substantially the some. Tis. 4 
indicates the relative position of the spark 
gaps aftor an adjustment has ben made and 
the distance between each two cooperating 
terminals has been lessened to an eqnal de- 
gree. ‘The spark gaps per s¢ have been 
moved from tight to left with x progres. # 
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sively diminishing degree of m 
lar fo the progressively diminishing 
ments of the spools, However, the relative 
movements between any two’ cooperating 
terminals is the same. ‘The terminal 2¢ has 
been moved-from right to left toward the 
terminal 24’, but at the same time the ter- 
minal 24” hes receded from its original po- 
sition but its movement has not been so 
great and the gap is thus lessened. ‘The 
forminal 27 has: been moved from right to 
eft the sume distance as the terminal 24 
lias receded. ‘She terminal 27” has receded, 
but this movement hes been fess than the 
movernent of the terminal 27 and thns this 
yap has been lessened. In the same man- 
ner thy gap between the farming between 
Bo 


98 and 98" have been lessened. ‘The tert 
nat 20° has cemained stationary by reason 
of its rigid connection to the end picco 2 


through the member 42, but the terminal 29 
hus moved tovards the terminal 29” and 
thus this gap has been lossened. Thus it 
will be observed that ull of the gaps per se 
mnove from right to left, but, the relative 
mnovement between the terminals 24 and 24", 
27 and 27, 28 and 28’, 29 and 29" has been 
tho same. 

Fig. 5 shows the position of the terminals 
after a still further adjustment hos been 
mado, and the terminals have been brought 
quite close together. Here again it will be 
observed that exch gap has moved from 
right to left, but the*<legree of movement 
between eacl! pair of coopersting termi 
has been equal. 

‘As heretofore set forth the plates are sub- 
stantially of the same elasticity. As the 
screw 46 forces the plate a inwardly at its 
central portion, this movement is opposed 
By the rigid connection $2 of tho plate 
. This opposing force is communicated 
through all of the plates and spools, thus 
causing an equal flexing of each pair of 
plates towards each other and resulting in 


In equal adjustment between each pair ofp! 


hh tpporting plat hi bei 
1e supporting plates are shown ag being 
of sneh ee ato radiate efficiently the 
heat which is generated during the use of 
the device, although they may not be s0 
constructed, but may take the form of strips 
of material’ connecting the spools. Shouid 
additional radiation of heat be required, 
plates or fins can be secured to the centrally 
disposed terminal carrying members such as 
the member 26. These additional fins or 
plates could be arranged so as not to conncet 
‘with the side rods. 
‘What I claim is: 
1. A spark gap device comprising a plu- 
vality of electrodes arranged in pairs, means 
‘for suuperting the electrodes including elas- 
tic plates, each electrode being mounted in 
such a way that it can be adjnsted relatively 


to its respective plate, und adjusting means 
acting upon the plates to flex the same for 
Simultencously adjusting the spark gaps. 

2. A spark gap device comprising a frame 
having-end portions and side portions, a pair 
‘of elastic crose members carried by the side 
portions of the frame, an clectrode of a 
spark gap carried by ‘each cxoss: member 
and means for flexing the cross members 
to adjust the spark gap. 

8. A spark gop device comprising a frame 
having end portions and side portion, a pait 
of elastic cross members slidably carried: by 
the side portions of the frame, an electrode 
of a spark gap carried by. each cross memn- 
ber and means for flexing the cross members 
to adjust the spark gap, 

4. A spars gup device comprising a frame 
having end potions and side portions, x pair 
of clastic cross: members slidably carried: by 


the side portions of the frame, an electrode of 
a spark: gop carsid by each cross member, 


means for flexing the cross members to ad: 
just the spare gap, and means for adjusting 
each clectrode relative to its respective sup- 
porting cross member. 

5. A’spark gup device comprising a frame 
haying end portions and side portions, a 
pair of plates bridging the side portions 


OF the frame and slidably carried thereby, 
am elotrodo of  gpurk gap entried by each 
ate, means for flexing the cross members 


adjusting the spark gap and means for 
adjusting ench clegrode relative to ite e- 


spective carrying plate. 
6.-A spark gap jevice comprising a frame 
having end portions and side portions, a 


plurality of cruss members slab) carried 
iY the side portions of the frame, these cross 


members being arranged in pairs, an elec- 


trode of a spark gap carried by each cross 
member and-ineans a 


1 flexing tho plates to 


ig carried hy each plate 
ng the plates to adjust 

the spark gaps. 
8, A spark gun device comprising a frame 


having end portions and side portions, a plt- 
rality of heat radiating plates slidably ear- 
Hed by. side portions of the frame, these 
plates being atranged in pairs, an electrode 
of a spark gap being carried by each plate, 
means for adjusting each electtode relative 
to its respective plate and means for flexing 
the plates to adjust the spark gaps. 

‘9..A spark gap device comprising « frame 
having end portions and side portions, a plu- 
rality of elastic plates slidably carried by 
the side portions of the frame, these plates 
being arranged in pairs, an electrode of the 
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spark gap being carried by each 


phate, means 
‘ov adjusting each spark gap independent 


ly 
and means for flexing the plates to adjust all: 


of the spark gaps simnltaneously. 

10.-A spark gap device comprising a frame 
feet’ Gul perthai peal Gade: DeeROE: & 
larity of elastic plates slidably curred by 
the side portions of the tesa ‘these plates 
being arranged in pairs, rigid means con- 
nectlag each pair of plates, an electrode of 
2 spark gap being cervied by each plate, 
means for adjusting each epeck gap inde’ 

ndently, and meens for fexing the plates 

fo aust the spark gape siultapeousy. 

TA spark gap device comprising a frame 
incing Gael. pestene (iui wide PoTelGa, 
plurality of [plates arranged in’ pairs and 
bartiod by the side portions of the frame, 
each pair of plates being slidable on the 
side portions, in electrode of spark yap 
carried by each plate and means for flexing 
ench pair of plates for adjusting tho distance 
between the electrodes carried thereby. 
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12. A spark gap device comprising a frame 
having end portions and side portions, a plu 

‘of plates arranged in pairs and car- 
ried by the side portions, each pair of plates 
boing slidable on the side portions and be- 
ing mae bo ee aileeae baie of 
plates, aii electrode of the sparc gap carri 
by. ts late and means for feng each 
pair of plates for adjusting the distance be- 
tween the electrodes eatried thereby. 

15. A spark gap devies comprising a frame 
haying end portions and side portions, a plu- 
rality of elastic plates arranged in pairs and 
carried by the side portions of the frame, 
each pair of plates being slidable on tho side 

rtions, an electrode of a spark gap earried 
Ey each plate, and moans Tor afiding eash 
pair of plates along the side portions of the 
srame with « progtesively diminishing de- 
gree of movement to adjust the several spark 
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‘This invention relates to. radiant energy 
lamps, and it has to do particularly with e lamp 
for the radiation of rays which will penetrate 
the tissue below the surface and which is use- 
ful for what is sometimes called deep therapy. 

‘The principal object of the invention is the 
provision of a lamp which is highly effective 
‘and efficient in its radiation of rays in the pene- 
trating wave length band for the application of 
heat to the underlying tissue of the portion of 
@ body subjected to such radiation, It is also 
an object of the invention to provide a lamp 
which can be used with safety and over a con- 
siderable period of time. ‘To this end the lamp 
is arranged so that the relatively long wave 
length infra-red rays which are non-penetrat- 
ing and which may unduly heat or damage the 
surtace of the skin are substantially cut out, so 
to speak, and ate not radiated and thus not ap- 
plied to ‘the subject. Moreover, it is an object 
of the invention to substantially eut out or elimi- 
nate the shorter non-penetrating rays, such as 
those of visible ight having wave lengths lower 
than that of red. “Accordingly, it will be seen 
that the rays from the lamp are substantially 
concentrated in that range of wave length or 
one which include the visible red and relatively 
short wave length infra-red, these being pene- 
trating rays which will reach the underlying 
tissue, 

‘These and other objects will become more ap- 
parent as the detailed description progresses, 
and a lamp for carrying out the invention is 
disclosed in the accompanying drawin; 

Fig. 1 4s a general view of the lamp. 

Fig. 2 is an enlarged cross sectional view show- 
ing various structural features. 

Pig. 8 is an elevation of the front of the lamp. 

Fig, 4 shows a curve illustrating the percent- 
age of the transmission of light according to 
wave length, 

Fig. 5 is an enlarged cross sectional view of 
one of the filters. 

‘The structural features of the lamp may be 
comparatively simple and may include a shell 
1 with @ base 2 having a socket for the recep- 
tion of an electric lamp §, the filament of which 
48 suitable for radiating heat rays, while an 
electrical conductor is iMustrated at &. Within 
‘the shell is @ reftector §, the surface of which 
is preferably gold plated for purposes which will 
presently appear. The shell may be provided 
or formed with a bead or shoulder 6 and a scc- 
ond bead or shoulder 7. A filter 8 ts designed to 
be placed against the shoulder § so that it is 
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‘spaced from the lamp 3, and a filter $ is placed 
‘against the shoulder 7, 

‘The shell may be provided with abutment 
pieces 10 in its lower portion for engaging and 
holding the filters spaced, while in the upper 

is 2 clip {1 held in place by thumb 
screw (2. In making the assembly the filter 
tipped at an angle and its lower edge placed 


6 


between the shoulder 6 and the pieces 10, and 
10 then its upper edge is swung against the Upper 
part of the shoulder §. The clip 11 may now be 


[ 


‘screw 12 lies in a slot (3 


a 


tightened. ‘The filters may 


shell is provided with a number of open- 

on one side of the filter @ and a number 

f openings 18 on the other side for ventilation 

for reasons which will presently appear. 

$ 4s preferably of clear glass, The 

‘8 peculiar formation and is what is 
ag flashed ruby glass. 


33 


@ wave length of about 14,000 
have penetrating characteristics 
the decrease in penetration is not so rapid 
with these rays as it is with the shorter rays. 
Accordingly, rays in the band of about 6500 to 


z 


45 
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55 ‘The reflector employed is preferably gold plat- 


2 


ed because the gold reftecting surface has a selec- 
tive reflecting ability and {s most efficient in re~ 
flecting light within the band wave desired. The 
reflected light, as well also as some lisht which 


red rays; that is, the rays of long wave 
‘These waves are stopped by thin layers of water 


and as the living cells are largely of water, this 
radiation cannot penetrate deeply. AS 
such rays effect heating at the surface 


Tength. Accordingly, the shell is provided with 
the apertures 11 and 8 for the dissipation of the 
energy which would otherwise cause a radiation 
of such undesirable wave lengths. 

Even with this arrangement for dissipating the 
heat, the filter 8 may nevertheless become heated 
‘and emit some long rays. Accordingly, the Slier 
8 is employed and it is also cooled because one 
surface is exposed and the other subjected to 
air currents passing through the openings 18, and 
accordingly, it operates cooler than the filter 8. 
‘As a result, infra-red rays, which may be radi- 
ated by the filter 8, are in a large measure 
stopped by the filter’. ‘The Alter $ does not 
reach such @ temperature as to emit or radiate 
any substantial infra-red rays. 

Now as to the peculiar character of the Alter 
$; This filter is of such # character as to perform 
at least two functions. ‘The first function is as 
above noted, namely, that of offering opaqueness 
to infra-red rays emanating from the filter 8. Its 
second function is to filter out or offer opaqueness 
‘to rays of the lower wave lengths, as for exam~ 
ple, those having @ wave length Jess than about 
‘6500 Angstrom units. ‘These are the visible rays, 
in the bands including orange, yellow, green, blue 
and violet, It will be seen, therefore, that wave 
lengths in the visible red band are radtated while 
those both vistblo and invisible in the shorter 
wave lengths are minimized and at the sazme time 
the infra-red or longer wave lengths are min- 
imized, 

‘The fiter , as above mentioned, ts of the so- 
called flashed ruby glass. This is a glass, the 
coloring of which is obtained by the use of 
er of gold added to the glass. However, & 
of elass of such thickness that it can be 
factorily hendled as @ structural element end 
which 1s so colored, has @ coloration so intense 
that it will hardly pass eny rays of light there- 
through, and obviously, a filter thus construct 
ed would have a very low eftelency, if, indeed, it 


‘The ruby flash glass is one wherein the main 
oly a very thin 


the glass is shown at $a and the ruby film at 
‘This is obtained by a fusion 

wherein in the finished article 
is united with and constitutes 
of the whole, but the coloring 
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thin film. Attempts have been made to measure 
the thickness of this film, but at the present time 
‘the exact thickness is not Encwn to the appli- 
cant, except to say that the film appears to be 
thinner than an ordinary sheet of paper. Of 
course, a flashed glass may be used where both 
sides have the flash ruby glass, but this is not 
only unessential but is believed to be detrimental 
because it would merely undesirably increase the 
intensity of the color and thereby cut out some 
of the desired rays, 

‘Tests have shown that a lamp of this construc- 
tion is highly efficient. The two filters function 
largely in filtering out the infra-red rays, while 
the ruby flash glass filters the shorter wave 
lengths, including those in the visible range and 
those of the invisible ultra-violet. ‘The curve 
(Fig, 4) sives the percent of transmission of light 
at various wave lengths, given in terms of Ang- 
strom units. The curve starts at approximately 
{0000 Angstrom units, and st will be seen that the 
percentage runs high, say from about 60 to 13% 
to about 25,000 Angstrom units. At this point 
‘the curve drops rapidly. Now, as above pointed 
95 Cut, the most penetrating rays are those having 

‘a wave length of about 7600 Angstrom units, but, 
of course, there is an efficient penetrating radis 
tion throughout a range which may be stated 
‘a3 being from about 6500 Angstrom units to about 
14,000. Wave Jengths longer than 14,000 have 
some penetrating value, but in the higher bands, 
say from 27,500 Angstrom units up to 120,000 
‘Angstrom units, the penetrating value is low, and 
these are undesirable because of the surface heat- 
ing, ‘The curve shows definitely an abrupt drop 
fron about 25,000 to 27,500, with the result that 
the percentage of transmission of ight having 
‘a wave length of about 35,000 Angstrom untts 15, 
dropped to less than 5%. 

Further tests haye shown that, of the total 
radiation of light from the lamp of this inven- 
tion, 959% was less than 27,600 Angstrom units. 
‘This, it will be seen, snciudes the highly pene- 
trating band; and although some infra-red rays 
having wave lengths in excess of 27,000 are trans- 
mitted, the proportion or ratio is so small that 
the lamp can be used hour on end continuously 
without any disturbing or uncomfortable surface 
heating and with no deleterious effects from this 


standpoint. 

‘Accordingly, it will be seon that a lamp 1s pro- 
vided which has a high efficiency in the radiation 
of light in the penetrating wave bands, while the 
radiation of light of wave iengths on both sides 
shereof, namely, the long wave length infra-red, 
and the shorter visible and infra-red wave 
Iongths are practically eliminated. 

‘We claim: 

1.A radiant energy Jamp for radiating pene- 
trating visible red and short infra-red rays, com- 
prising in combination, a light source, a reflector 
therefor, a substantially clear glass filter for fl- 
tering out non-penetrating relatively long wave 
length infra-red rays, a second filter spaced from 
«,, the first filter and comprising a body of substan- 
tally clear glass having on a’ surface. thereof ‘a 
‘thin film of ruby glass, said second filter serving 
to filter out long wave length infra-red rays 
which may have their source at the first filter, 
and the ruby glass film serving to filter out rays 
in the visible band having wave lengtiig shorter 
‘than that of red rays. 

2.A radiant energy lemp for radiating pene- 
trating visible red and short infra-red rays, com- 
75 prising in combination, a light source, a reflector 
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Figure 8 js a similar view of a modified form of interrupter, and Figure 9 
is a plan view of a star-shaped disc employed in this modification. Figure 10 
is a similar view of the connections of the latter devico; the motor winding 
being in series with the induction coil circuit. Figure 11 shews another 
modification wherein the motor winding is placed in shunt with the coil circuit. 

‘As is shewn in Figures 1 and 3 the circuit breaker comprises a receptacle a 
containing mercury 4, and a block ¢ (which may be of conical form) of iron or 
other non-amalgamable metal, mounted to rotate within the receptacle and 
keyed upon a vertical shaft d operated by an electro-magnetic motor. This 
block ¢ which projects into the mercury has a small inclined channel ¢ debouching 
at one end at the lower surface of the cone at a point o! near the poriphery 
thereof, and at its other end at a point on tho periphery of the block ¢ 
(Figures 1 and 3), so that rotary movement communicated to the block ¢ will 
eause tho mercury to penetrate the channel ¢ rise therein under the action 
of centrifugal force, and be projected out of aperture e. 15 

‘Phe, aperture rotates in front of a toothed ring f which is connected to 
onc of the poles of the source of electricity and insulated from the body of 
the apparatus which is in electrical connection with the other pole of said 
source. The circuit is thus intermittently closed by the projection of tho 
mercury upon the teeth of the ring 7, the period of the passage of the current 20 
depending for a given angular velocity of the block ¢ upon the size of the teeth 
before which the aperture c? successively presents itsel! te : 

In order to permit of the regulation of this period tho toothed ring f is 
carried by racks g with which engage two pinions A keyed upon a spindle ¢ 
capable of rotating in a bearing 7 attached to the cover & of the receptacle a; 25 
the spindle being provided with a milled head Z to facilitate its manipulation 
for the purpose of cither lowering or raising the ring f so that its tecth may 
present a greater or a less surface to the aperture ¢. i i 

‘The motor is constituted simply by an armature m mounted to fotnte abovo 
clectro-magnets n to which the shaft «, carrying the conical block ¢, is fixed. 30 

‘Phe position of the aperture ¢* relatively to the ‘poles of the armature m 
is so determined that the current is broken’at the moment when the armature 
is boing attracted by the electro-magnets. 

The connections are made as shown in Figure 4. The current. successively: 
traverses the motor winding, that is the electro-magnets n, the circuit 35 
Vevuhor o, f, and the coil o placed in series, and, it desired, a rheostat 7. 

Condensers are pliced in shunt with the cirouit breaker. 

If a source of current is connected up with such a motor the Intter remains 
stationary since the circuit is closed by the interrupter ¢ f, but it suffices to 
manually operate the armature m to communicate rotary motion to the block ¢ 40, 
which has for effect to throw the mercury out of the orifice c against the 
toothed ring /; the circuit being thus intermittently closed the motor is set 
in operation and the successive attractions exercised by the electro-magnets 
ga the polesof the armature m effect the continuance of the rotation of the 
atter. 45 

‘By operating the rheostat p the speed and operative intensity of the motor 
may be mucrentoll en desived,” For she arpose ‘of regulating the apoed of the 
motor a theostat ¢ may equally well be placed in shunt with the motor, the 
current passing partly through the electro-magnet coils n and partly through 
the shunt. 50 

‘This means of regulation is especially useful when, during the period of 
contact, the current has not time fo assume its normal value, for, in, This, oase, 
the inductionless shunt appreciably diminishes the total self-induction of the 
whole circuit and: increases the rapidity of the establishmont of the current. 

‘The windings n of the motor and the coil o' instead of being in series 55 
as in the foregoing arrangement may be placed in parallel as illustrated in 
Figure 5 whorein ¢ is the movable body of the interrupter, f is the fixed 
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toothed ring, n the motor winding, g the tegulating resistance of the motor, 0 
the induction coil, and p the regulating resistance thereof. 

In this arrangement it is advisable, in order to render the means for regulating 
the motor and the coil independent, to insulate the extremities x and o! of 
the. motor winding and the coil winding respectively. To this end the toothed 
ring f of the interrupter will be formed as shewn in Figures 6 and 7 with two 
groups of teeth insulated from one another, the one f! corresponding to the 
tuotor, and the ather /* to the induction coil the former f* having for example 
a rectangular. profile so that the period of the passage of current may always 
remain constant, and the latter fa triangular profile s0 as to permit of varying 


- the period of the passage of current through’ the coil. By this arrangement the 
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coil may be regulated without changing the speed of the motor. 

Figure 8 shows « modified ‘form of an interrupter having an inclined axis, 
wherein the armature m rotating in front of the electro-magnets » actuates a> 
shaft d to which is keyed « star-shaped dise (Figure 9) having: a number of 
teeth. carteapondiag tothe poles of ihe motor. The connections are made as 
shown in Figure 10, wherein the above described combination of parts appears. 

‘As has been said above the motor und the coil windings in the case of a 
cirouit breaker having an inclined axis can oqually well be placed in shunt 
(as soon in Figure 11) so as to permit of the independence of the menns of 
regulating the motor and the coil. ‘The shaft d in this caso carries two star- 
shapod discs c! c# insulated from one another, whereof the ono ¢ is connected 
to the extremity of the motor winding m and the other ¢ to.the extremity of 
tho coil winding o. ; 

Having now particularly described and ascertained the nature of the said 
invention and in what manner the sime is to be performed, I declare that 
what I claim is. 


1. An automatic mercury interrupter consisting of tho combination of an 
induction coil, a rotary electro-magnetic motor operating with intermittent 
direct. current and connected cither in series or in shunt with the induction 
coil circuit, and a mercury interrupter producing the intermittent and simul- 
tancous closure of the motor circuit and of the induction coil ‘cireuit, the said 
combination permitting of tho employment of a motor of very simple winding 
and necessitating the use of a single interrupter only. 

2. In an automatic mercury interrupter of the kind claimed in Claim 1, the 
employment of a conical block secured to a vertical shaft which is rotated by 
an électro-magnetic motor, the said block dipping into the mereury and being 
provided with a small inclined channel ¢ debouching at one extromity at the 
lower surface of block at a point situated near the periphery of the latter, and 
at tho other extremity at the upper part of'the block at a point & situated 
on the periphery of the block; a ring"f connected to one pole of the sourco 
of electricity and provided with angular teeth concentric with the cone and 
arranged at a level with the orifice & (the body of the apparatus being placed 
in communication with the other pole) the arrangoment being such that the 
mereury into which the block dips and which penetrates into the channel ¢ 
rises in the latter under the action of centrifugal force and is thrown on to the 
ting f whose position may be regulated vertically to oxuse the teath to present 
to the aperture ¢ a greater or a less surface for the purpose specified. 

3, An automatic mercury interrupter of the kind claimed in Claims 1 and 2, 
wherein the induction coil and the motor winding are placed in shunt, 
characterised by the fact that the toothed ring of the circuit breaker has two 
roups of teeth insulated from one another, one group having teoth of rectangular 
profile and the other group having teeth of angular profile the former .corre- 
sponding to the motor and the latter to the coil, so that the period of the 
passage of current on the one hand through the motor may be constant while 
on the other hand the current through the coil may be capable of being regulated, R 
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.4, Tho modified form of automatic mercury interrupter claimed in Claim 1, 
characterized by the fact that its shaft is inclined and carries at its extremity 

a star-shaped disc dipping into the mercury and having a number of teeth 
corres; to the number of poles of the motor. 

re motiled form of autoratie spereu interrupter claimed in Claims 1 5 

and 4, characterised by the fact that its shaft is inclined and carries two star- 
-shaped discs insulated from one another whereof the one is connected to the 
motor winding, and the other to the induction coil winding. 


Dated this 2nd day of February 1906. 


A.M, & WM. CLARK, 10 
Chartered Patent Agents, 
83, Chancery Lane, London. 


‘Redhill: Printed for His Majesty's Stationery Office, by Love & Maloomson, Ltd.—1907. 
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PROVISIONAL SPECIFICATION, 
“Improvements in Induction Coils.” 


I, Grorgxs Ecckxe Gavrr, of 9, Rue Méchain, Pari 
queeument Maker; do hereby declare the nature of this 
follows. 


The efficiency of a Rhumkorff coil, furnished with on interrupter of any 
typo and with a condenser of fixed capacity, is dependent on the con ot 
sparking ut the trembler, being increased: in proportion as this spark is made 
weuker and of shorter duration. 

Tnasmuch, as this spark closes the inductor upon itself tho disappearanco of 
the magnetic flux is more or less instantaneous according as the spark is of 
shorter or longer duration and, sinco the clectro-motive force of the current 
induced in the secondary is proportional to the rate of change of flux, the 
shortening of the duration of the spark has for effect to increase this electro- 
mative tore 

@ present invention permits of results being obtained by fractionat- 
ing or ub-dividing ‘the spark prod at the break in. tho ear cirenit. 
‘Under these conditions the electric energy (which originates in, and is trans- 


France, Scientific 
invention to bo as 


* mitted from the primary circuit of the apparatus when working under any 


& 


35 
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given conditions every time the primary is broken and whichis constunt) 
works across a number of spark-gaps and since each spark is shorter in pro~ 
portion to the number of spark-gaps the disappearance of the magnetic flux 
takes placo instantaneously so that a more officient working of the coil is 
ee le let T the the lect riginat 

‘or example let T be tho tension, Q the quantity of electricity originating 
in the primary cireuit of the induction coll after each ru tere the came, 
and ¢ the duration of the spark produced at the single tombler of an ordinary 
induction coil. 

If the circuit be broken at n several points simultaneously instead of at ono 
point only as heretofore, these points of the circuit being connected either 
in series or in parallel, then in the former case the quantity of electricity which 
passes at each spark is always Q whilo the tension scross each spark-gap 
is Tjn, whereas in the second case the tension across each spark-gap is T while 
the quantity of clectricity which is transmitted by each spark is equal to Q/n. 
Hence, in both cases the spark produced at each point of rupture is weaker and 
its duration is consequently less than ¢, from which it results that the timo 
occupied in breaking the primary circuit is shorter and consequently the work- 
ing of the coil is more efficient. : i = 

Vxporionco confirms theso results. ‘Thus a coil having a. single contact 
breaker and taking 6 amperes at 16 volts can, if furnished with two contact- 
breakers, bo made to, give the samo output from its secondary when taking 
only 4 amperes at 16 volts. This, it will be seen, shows an economy of 33%; 
in primary current. On the other hand by providing a coil normally taking a 
maximum of say 6 amperes at 16 volts with two interrupters working together 
instend of a single one, the coil can safely take say 12 amperes at 16 volts if 
the {two interrupters are. joined in parallel, or 6 amperes at 32 volts if thev. 
are joined in series; evidently, thon, the use of a plurality of interrupters in 
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place of a single one permits either of a decrease in the input necessary for 
Lormal working or of an inorease in the output if the input be correspondingly 
increased. 

My invention will be readily understood from the accompanying drawings 
which show the different forms di tically. ‘The same letters of refer- 5 
nce dencte like parta in the several 

@ is the source of current, b the primary spool or winding, ¢ are the inter- 
rupters of the circuit, d is the condenser. 

_ Bor simplicity the secondary winding is not shown. Figure 1 shows three 
intorrupters"¢ conneéted in series in tho primary circuit, with «single con- 10 
denser d shunted across the system of interrupters ic, joined to the oxtrome 
interrupters on each side 

Figure 2 shows a variant wherein likewise three interrupters in series’ aro 
provided but ich each interrupter has its own condenser-shunt. 

iguro 3 shows three interrupters ¢ joined in parallel, tho condenser @ being 15 
here joined as a shunt ucross the system of interrupters. 
Figure 4 shows a trembler of the Neef type, having two interruptors joinod 

in parallel. The trembler ¢ actuated by the core f contained in the interior 

of the inductor carries two spring contact-pieces g g* serving to make contact 

with two screw-contacts h jt which may be adjusted so that tho interruption of 20 

tho.current at the two breaks may be readily caused to take place at the same 

moment, After the initial adjustment, the arrangement is self-regulating, for 

if one of tho two contacts commouces to wear away more quickly than the other,’ 

the rupture of the circuit only takes place singly, that is at one interrupter, 
--and wader these cunditions the wear of the one gentact will speedily crertaks 95 

that of the other. : 

~ Figure 5 shows another form of interrupter comprising two contact breakers 
ined in series. This interrupter consists of a rotating disc ¢ of insulating 


a 


y 
material, carrying two copper sectors g g! olectrically connected to ono another 
and against which the two brushes 4 At rab. ‘The current furnished by the “y, 


source of electricity @ passes, at the instant when the two sectors g g' com- 
mence to rub against the brushes h i, via the brush f, sector g, sector g! and 
brush A}, then traverses the primary b of the coil and thence flows back to the 
source a, 

If the pieces composing the doublo contact-breaker are mounted symmetri- 35 
cally, rotation of the dise ¢ will causo the interruption of the current at tho 
two contacts to always occur simultancously and thus the desired diminution 
of the duration of the spark will be offectod. 

The apparatus may be furnished oither with a single condenser d as ropro- 
sented, or with a condenser for onch contact-breaker as above specified, 40 
‘The present invention may find application to all kinds of induction coils 

and the details of the arrangements may be varied to suit the particular require- 
ments. 
Dated this 18th day of May. 1904. ¢ 
is A. M. & WM. CLARK, 45 
Chartered Patent Agents. 
5%. Chancory Lane. London. 


COMPLETE SPECIFICATION. 
“Improvements in Induction Coils.”’ 


I, Gnonors Evotwe Garrrr of 9. Rue Méchain, Paris, France, Sciontifie 50 
Instrument Moker; do hereby declare the nature of thig invention and in 
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what manner the same is to be performed to be particularly described and 
ascertained m and by the following statement. 


The officioncy of a Rhumkorft coil, furnished with an interrupter of any 

type and with u condenser of fixed capacity, is dependent on the conditions of 
5 sparking at the trembler, being increased in proportion as this spark is made 
woaker and of shorter duration. 

Inasmuch as this spark closes the inductor upon itself the disappearance of 
the ‘magnetic flux is more or less instantaneous according as the spark is of 
shorter or longer duration and, since the electro-motive force of the current 

10 induced in the sccondary is proportional to the rate of change of flux, the 
shortening of the duration of the spark has for effect to increase this clectro- 
maitre force. 2 ; 

10 present invention permits of good results being obtained by fractionat- 
ing or Tub-dividing. the rperk produced at tho brea in the pilates circuit. 

15 Under those conditions tho electric enorgy (which originates in, and is trans- 
mitted from the primary circuit of the apparatus when working wider any 
given conditions every time the primary is broken and which is constant) 
works across a number of spark-gaps and since cach spark is shorter in pro- 
portion to the number of spark-gaps tho disappearance of the tie flux 

20 fakes placo instantancously 20 that a. moro effeiont working of the coil is 

obtained. 

For oxample let T be the tension, Q the quantity of olectricity originating 
in tho primary circuit of the induction coil after each rupture of the same, 
and ¢ tho duration of the spark produced at the singlo trembler of wi ordinary 
induction coil, 

If tho circuit be broken at n sevoral points simultaneously instead of at ono 
point only as heretofore, these points of the cireuit being connected either 
in sorios or in. parallel, then in the former ease the quantity of electricity which 
passes at ench spark is always Q while the tension across each spark-gap 
30 is T)n, whereas in tho second caso the tension across each spark-gap is ‘T whilo 

the quantity of electricity which is transmitted by each spark is equal to Q/n. 
Henee, in both cases tho spark produced at each point of rupture is weaker and 
its duration is consequently less than ¢, from which it results that tho timo: 
occupied in breaking the primary circuit is shorter and consequently the work- 

34 ing of the coil is more officient. . 

‘Exporionco confirms these results. ‘Thus a coil having a single contact 
breaker and taking 6 amperes at 16 volts can, if furnished with two contact- 
breakers, be mude to givo the, same output from its secondary when taking 
only 4 amperes at 16 volts. This, it will be seen, shows an economy of 33% 

4C in primary current. On tho other hand by providing a coil normally taking a 
maximum of say 6 amperes at 16 volts with two interrupters working together 
instead of a single one, the coil can safely take say 12 ampores at 16 volta if 
the two interrupters are joined in parallel, or G amperes at 32 volts if they 
are joined in series; evidently, then, the use of a plurality of interrupters in 

45 place of » single one permits either of a decrease in the input necessary for 
normal working or of an increase in the output if the input be correspondingly 
ine i 

‘My invention will be readily understood from the drawings accompanying 
my Provisional Specification which show the different forms mmatically. 

50 The same letters of referonce denote like parts in the several figures. 

a is the source of current, b the primary spool or winding, ¢ are the inter- 
rupters of the circuit, d is the condenser. . 

For simplicity the secondary winding is not shown. ‘Figure 1,shows three 
interrupters ¢ connected in series in the primary circuit, with a single con- 

55 donser d shunted across the system of interrupters i.c. joined to the extreme 
interrupters on each side. 


2 
& 
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Figure 2 shows a variant wherein likewise three interrupters ¢ in series are. 
provided but in which each interrupter d has its own condenser-shunt. 

Figure 3 shows three interrepters ¢ joined in parallel, the condenser @ being 

here joined as a shunt across the sysiem of interrupters. 
_ Figure 4 shows a trembler of the Neef type having two interrupters joined 5 
in peu. The trembler ¢ actuated by the core f contained in the interior 
of tho inductor carries two spring contact-pieccs g g! serving to make contact 
with two screw-contacts hk! which may bo adjusted so that the interruption of 
the current at the two breaks may be readily caused to take place at tho samo 
moment.. After tho initial adjustment the ‘arrangement is self-regulating, for 
if one of the.two edintacts commeuces to wear away more quickly than the other, 
the rupture of the circuit only takes place tingly, that is at ono interrupter, 
and under these conditions the wear of the one contact will speedily overtake 
that of the other. 

Figure 5 shows another form of interrupter comprising two contact breakers 15 
joined in series, This interrupter consists of a rotating disc ¢ of insulating 
material, carrying two copper, sectors g 9! clectrically connected to one another. 
and against which the two brushes A ft rub. The current furnished by the. 
sourco of electricity a passes, at tho instant when tho two sectors’g g! com- 
mence to rub against the brushes 4 A’, via the brush A, sector g, scotor g and 
brush A}, then traverses the primary } of the coil and thence flows back to the, 
source a. 

It the pieces composing the double contact-breaker are mounted synimetri- 
cally, rotation of the disc ¢ will cause tho interruption of the current at tho 
two contacts to always occur simultancously and thus the desired diminution 9), 
of the duration of the spark will be effected. 

‘Tho apparatus may be furnished either with a singlo condenser @ as repre- 
sonted, or with a condenser for each contact-breaker as above specified. 

nt invention may find application in all kinds of induction coils 
and the details of the arrangements may be varied to suit the particular requite- 34 
ments. 

Having now particularly described and ascertained the naturo of the said 
invention and in what manner the same is to be performed, I declare that 
what I claim is. 

‘An induction coil whose primary circuit is provided with two or more con- 35 
tact-breakers for the purpose of interrupting the primary current at soveral 
points simultaneously, substantially as and for the purpose specified. 

Dated this 17th day of February 1905. 
. A. M. & WM, CLARK, 


Chartered Patent Agents, 4) 
53. Chancery Lane, London. 
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PROVISIONAL SPECIFICATION. 


“Improvements in Electrolytic Interrupters””, 


‘We, Grongzs Evcent Gareve (Electrical Engineer) of.40, Rue Saint André 
des Arts, Pazis, France, and Grorcés Gassor (Engineer) of 1, Avenue do In- 
‘Terrasse au Pare, Sqint Maur (Seine) Franco; do hereby declare the nature of 
this invention to be as follows. ' e 


Electrolytic interrupters of the Wenhelt typo have hitherto been made with 
and without means of regulation. In the one case the regulation is effected by 
causing the platinum electrode of the interrupter to protrude more or less from 
am insulating sheath in which it is enclosed, so as to vary the active surface of 
the platinum, while in the other case the platinum electrode is of a certain fixed 
10 Jongth determined by the voltage of the electric source and the self induction - 
of the circuit in which the interrupter is employed. 

In either case the apparatus is subject to the objéction that the platinum soon 
becomes used by the passage of the current (especially alternating current) so 
that the original regulation is no longer maintained. 

15 Our invention: consists of an interrupter which is automatically iWcogeleting: 
that is¢o say which aftor having been regulated or adjusted for a certain résult, 
automatically maintains the same regulation during the whole working of the ‘ 

aratus. wh 
. ‘he invention may be embodied in various forms of apparatus and we will 

20 describe ‘two typical artangements as examples, reference being had to the 

accompanying drawings. . 

The easental feature of the frat type of apparatus is that its eutomatio rogula- 
tion: is effected by the employment of a platinum electrode capable of slidi 
freely in its — ‘and xesting at its lower end upon a non-conducting 
support, oo, that ox the platinum. rod becomes used it will emergo from its 
enclosing sheath either by its own weight or under tho stress of a spring, or by 
other mechanical or electro-mechanical means, so that the length of platinum 
rod immersed in the liquid will thus remain absolutely constant. 

Tn Fi 1 a is ao tank containing the electrolyte and resting on a plat- 
30 form 6 from which rises'a post ¢ upon which are mounted the electrodes of the 

interrupter. d is a rod having fixed to its lower end the platinum rod ¢ of any 
desired length, the rod d being fitted to slide through a screw-threaded plug ef 
which supports the insulating sheath g which encloses the platinum rod ¢ wi 

the exception of its lower end which trudes through an orifice in the bottom 

35 of the sheath. ‘The screw threaded plug f is made of insulating material and 
screws into a plate A also of insulating material from which depend small metal 

pillasa i to the lower ends of which are connected a conducting platform & which 

forms the second electrode of the interrupter. 

_ This assemblage of parts may be of any material, even of insulating material, 

40 in which case there would be placed in the tank the indifferent electrode of 

which the action forms no part of the present invention. 

At the centre of the platform, & is placed a block 7 of insulating material, 
upon. which the end of the platinum electrode ¢ rests so that as the platinum ¢ ons 
becomes used the-rod d will descend by gravity and constantly maintain’ thy@™, ae® ¢! 

[Price 84.] . 2 SS 
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Jatinum in contact with the support J, thus imaintaining constant the active 

Tength of thé platinum. < Pe ae 

To enable tho apparatus to be regulated to. suit the conditions of the’ circuit 

én which if i woods tho insulating sheath g is eepporied y the screw plug /, 
jeng’ 


so that by screwing if,up or down a greater or fess platinum rod will 
‘be exposed. , i . 

The operation of the apparatus is independent of’ tlie details of construction 
which might be varied by making the sheath g a fixture and the support Z adjust- 
able, Moresver the second electrode of the interrupter instead of being con- 

* etituted by the pillars ¢ and platform & may bo formed by the tank a. 

Figure 2 represents ‘another arrangement in which an electro-mechanical 
regulating device is employed, constituted by an armature or core (which may 
be lamfated) inter; in the length of the platinum carrying rod’ and enter- 
sing a solenoid traversed by the current which passes through the interrupter. 

«If now by some adjustable mechanical means tho drawing in of the core within 
the solenoid be opposed the opposing forces may be so proportionéd as t6 enable 
the Jength of the platinum electrode ‘exposed to the electrolyte. and consequently 
the intensity of the current to be regulated. As every variation of length of the 
platinum rod exposed corresponds to a vari 
and tho force opposed to it will always balance each other so that the length of 
platinum rod projecting from the insulating sheath will be always maintained 
constant. 

In Figure 2 a, b, o d, ¢, 9 are si 
shown jn Figure 1, but the rod 


‘lar to the correspondingly lettered parts 

mado of non-magnetic motal excopt 
between’ the points x, y, where it is made of iron.” This rod' passes within a 
solonoid m. ‘The insulnting sheath y which encloses the platinum may or may 
not be adjustable. n is tho second electrode of the interrupter. ho electrical 
connections being as shown, should the platinum become used the resistance of 
thé cirouit increases and the solenoid becomes weaker and allows thé rod d to 
deséend until the stormal conditions are re-cstablished. In the arrangement 
shown the force opposing the solenoid is supposed to be tho weight of the rod d 
but any other means may be applied, such as a spring, air piston, brake ete. 


Dated this 80th day of Junc 1902. © . 


‘A. M. & WM. CLARK, 
Chartered Patent Agents, 
68, Chancery Lane, London. 


COMPLETE SPECIFICATION. 
£ » “Improvements in Electrolytic Interrupters ’’; 


Engineer) of 1, Avenue de Ia 


des Arts, Paris, France, and Grorcxs Gatxor 
Te lo hereby declare the nature of 


se at Paro Saint Maur (Seime) France; 


~ We, Gzoncxs Evorxe Gaver (Blectrical aa of 40, Rue Saint André 


ion of the intensity, the solenoid - 


this invention and in what manner the same is to be'performed to be particularly 


described: and.ascortained in and by the following statement. 


Electrolytic interrupters of the Wenhelt type have hitherto been made with 
and without means of regulation. In the one caso-tho regulation is effected by 
causing the platinum .electrode.of the interrupter to protrude moro or less from. 
an iiisuliting sheath in. which it is enclosed, so as to vary the extent of active surface 
of the platinum, while in the other. case tho platinum electrode is of a certain fixed 
length determined by the voltage of the cloctrc, source, and the self-induction 
of the circuit in which the interrupter is employed. : 


Tn either case the apparatus is subject to the. defect- ly the platinum’ soon 


o 
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becomes used by the passage of the current (especially alternating currents) a6 
that the original regulation is no longer maintained. : 
Our invention consists of an interrupter which is automatically éelf-regulating, 


* that is to say which after having been regulated or adjusted for a certain result, 


automotically maintains the same regulation during the whole period of operation 
of the apparatus. . : 

The hivention may be embodied in various forms of apparatus ond wo will 
describe two typical arrangements as examples, reference being had to the 
Grewings fled with our Provisional Specification. ‘ 

‘The essential foature of the first typo of apparatus ie that its automatio regula- 
tion ia effected by the employment of a platinum electrode capable of sliding 
freely in an insulating sheath und resting at'ita lower end upoa @ non-conducting 
support, o0. that as the-ylatinam ‘rod’ becomes sod it will emerge from ite 
aneloig sath either by its own weight or under the sss of apHng, or by 
ther mechanjoal or eloctro-mechanical mezua,:wherebyy the length of platinum 
rod. exposod to ho liquid sill thug remain absolutely ceastant, 

In. Figure 1 @ is a tank which contains the electrolyte and rests on. plat- 
‘oem 3, and é isa post and arm upon which ave sigunted the electrodes of the 
interrapter. d ia & rod having fied to ita lower end » platinum weeiile elec- 
frolo «of any desired length, the rod d being fitfod to dide through » sorew- 
threaded plag f from which Js suspended the ‘asulating sheath g by whigh tho 
Platinum leetode «i enclosed withthe exception of Hs lower end which prox 
utes through an orice in the Dott ofthe eat, "he acre threaded phi 7 
ia'made of insulating material and rena into‘ plate halo of insulating 

fcpanid dmall moth pillars $ to the lowar ond of which urs 
‘onnectod a conducting platform # which forma the second electrode af the 
interrupter. 

‘This ‘assemblage of parts. might be of’ any material and even cf invulating 
material, in which case there would be placed in the tank the indifferent electrode 
whereof’ the action forms no part of the present invention. 

‘At the. ceutza of the platform F is placed a block I of insulating méterie}, 
pot which the-end of th patinim electrodes ret, a0 ht as the platinum ¢ 
becdmes used the rod d will descend by gravity and prose the platinum upon 
the aupport-J, thus maintaining consti the active length of the platiauni. 

To cuable the apparatus to be regulated to nuit the eenditions of the sircuit 
in which it in wot, tho insulating sheath g is supported by tho screw plug f; 
wo tht by. serewing'it up or down a greater or Tet length of platinum rod will 
be exposed. ; 4 

‘The aotien pt the apporatas is independent of the details of construction which 
might be varied by ‘making the sheath g a fixture and the support 2 adjust- 
able. Morearer 8a seconil electrode af the interrupter instead of being ‘oon 
ttituted by the pillare ¢ and platform & might be formed by the tank a: 

Figtire 2 represents another arrangement in which an electro-mechanical regu- 
luting devico is ‘employed, constituted by an armature or core (which may be 
Jamitated) mounted on the plotinum-cattying rod and entering a solenoid ooil 
in eirenit with the interrupter, 20 that if the pull of the solenoid on the care be 
opposed by some adjustable sgecknnical mots tse opposing feress may be. 00 
proportioned tha# the length of the platinum electrode exposed-to the electrolyte 
and consequently the current strength will be self-regulated, since the latter 
will vary with every variation of length of the platinum exposed. Consequently 
the solenoid and the force opposed to it will always balancé each other so that 
the length of platinum rod projecting from the insulating sheath will be main- 
tained constant. 

Tn Figure 2 0, b, ¢, d, 4 g are similar to the correspondingly lettered parts 
shown in Figuro 1, but jhe rod dis made of- non-magnetic. metal efoept 
the part between tho poinis =, y, which is of iron and which onters the sole- 
nofd'm. The insulating shesth g which enclosés the platiqum may or may 
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be adjustable, In this case:n, is the second.electrode of the interrupter. The 
electrical connections being as shown, should the platinum’ become used the - 
- resistance of the circuit beconies increased and the solenoid becomes weaker and 
allows the rod d to descend’ until the normal conditions are re-established. In 
the arrangement shown the-force opposing the solenoid is supposed to be the~5 
weight of the rod d but any other means may be applied such as a spring, air 
piston, brake ete. iH 


Having now particularly described and ascertained ‘the nature of the said 
invention and in what manner tho same is to be performed, we declare that what. 
+ we claim is, fo 


1. An automatically self-regulating electrolytic interrupter in which « platinum 
electrode sliding freely through the end of an enclosing sheath is pressed by any 
Suitable means into constant contact with a fixed non-conducting abutment! so 

“that the lengtlr of the exposed active portion of the platinum is.kept constant 
as described. : : ps 
~ 2. In a self-regulating electrolytic interrupter of the kind referred to in the 
preceding claim, making the sheath or the insulating abutment for the platinum 
adjustable for varying the length of the expoted or active portion of the platinum 
electrode. ‘ aaa 

3, An automatically self-regulating electrolytic interrupter wherein, the length 20 
of the exposed or active portion of a freely sliding platinum electrode is main- 
tained constant by electro-mechanical means dependent on the opposing action 
of an electro-magnet in series with the interrupter, and of any mechanical 
means capable of preliminary adjustment~according to the strength of current 
required, all substantially as hereinbefore described. 24 


Dated this 11th day of March 1903. 


‘KM. & WM. CLARK, 
Chartered Patent Agents, 
58, Chancery Lane, London. 
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Foreign. Application (in France), 
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COMPLETE SPECIFICATION. 
* Improvements in and relating to Electrical Condensers.”’ 


I, Geonuxs Euoxxx Gare, of 9, rue Méchain, Paris, France, Scientific - 
Instrument Manufacturer, do hereby declare the nature of this invention and 
in what manner the same is to be performed to be particularly described and 
ascertained in and by the following statement. 


This invention relates to an improvement in electrical condensers intended 
for use in connection with high tension currents, the object being to prevent 
the wear of the solid dielectric of the voudenser, which wear always takes place 


a 


separating it from the solid dielectric by a wlid body of cond 
or non-conducti 


“im. order to permit a sufficient thickness of the fluid dielectric interposed between 
suid edge and the solid dielectri 
Referring now to the drawings, Figure 1 is « diagrammatic view uf a flat 
condenser; Figures 2 and 3 are diagrammutic views of modifications. The 
20 invention upplies equally to other t of condensers (jurs or others). 
"As may Lo econ’ in Wigure 1 of Gee drawing, between the solid dielectric « 
. of the condenser (made, for instance, of « glass plate) and the metallic elec- 
trode }, is interposed an insulating wedge c made for instance, of glass or paper 
und of smaller size than the electrode 0. 
25 The space d is filled with a fluid dielectric, such for instance as petroleum, 


air or hydrogen. 
A similar insulating wedge c! is interposed between the dielectric @ and the 
Pen te ide, and the space d' is also filled with a 


8 nts it from wearing 
away a result probably due to the fact that it absorbs the shucks produced by thig 
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Another method of carrying out the invention-consists in making the wedges ¢ 
and ¢ of metal aud narrower than the electrodes. These wedges inay be in 
one pieve with the electrodes 6 and 6'; this arrangement gives the same results 
as 


It is also evident that the invention may be carried out by using as the 6 
electrodes b, 64; electrodes shaped as represented in Figures 2 and 3. 

Similar! iu the first method of carrying out the invention, the. insulating 
wedges ¢, ct might be in one piece with the dielectric «, the shape of the soli 
dielectric becoming the same as that of the wedge J in Figures 2 and-3. 

_ Having now particularly described and ascertained the nature of the suid 10 
invention and in what manner the same is to be performed, I declure that what 
is, : 

1, In high tension electrical condensers.a metallic electrode provided with w 

distinct and separated from the solid dielectric by a solid body of con- 


space’ is‘formed betweon 
the solid dielectric and the metallic electrode, a solid dielectric having project- 
ing parts of less size than the metallic electrode. : 

4. A high tension electrical condenser constructed and arranged substantially ~ 
as and for the purpose set forth with reference to Figure Lor to Figure 2, 
or té Figure 3 of the accompanying drawings. : 


Dated this 5th day of August 1908, 3 { 
. A. M. & WM. CLARK, 30 


Chartered Patent Agonts, 
53, Chancery Lane, London. 


‘Love & Malcomson, Ltd —1900. 
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“Improvements in Rotary Mercury Interrupters.”’ 


I, Gzoxoys Huckxs Gaur of 9. Rue Mechain, Puris, France, Scientific 
Instrument Manufacturer; do hereby declare the nature of this invention and 
in what manner the same is to be performed to bo particularly described und 
‘tscortained’in ‘and by the following statement:— 2 

Heretofore rotary interrupters have in some cases been coustructed in which 
‘the rotor of the interrupter is driven by an attraction motor and the circuit of 
the motor is periodically closed by the jet of mercury in the same manuer as is 
the circuit of the coil actuated by the said interrupter. 

‘The prevent invention has for its object to provide an improved form of 
interrupter device constructed on this principle in which the construction is 
much simplified, whilst the necessity of providing any adjunct for regulating 


According to the present invention the regulation of tho speed is provided © 
for by means of an improveit construction based upon the well-known principle 
of speed regulation by means of movable pole-pieces; that is to say the con- 
structivn is characterized by the pole-pieces of the motor boiug mide oupublo uf 
displacement about the axis of the interrupter for the purpose uf uitling the 
distance between these pole-pieces and the movable armature of the motor at 
the moment when the current traverses the motor circuit to be varied at will. 

‘The invention is illustrated in the accompanying drawings wherein Figure 1 
isa vertical section of the apparatus parts being shown in Glovation. Figure 2 
isa part plan and part horizontal section on line A—A, Figure 1, and Figure 3 
is a diagrammatic view of the connections. ‘ 

‘As will be seen by the drawing the apparatus comprises « vessel @ of metal 
possessing sufficient conductivity aud wiattackable by mercury, containing. a 
mercury bath % covered by alcohol ¢ or other insulating liquid. dis conical 
piece of iron or other non-attackuble metal carried by a spindle e-and dipping 
into the mereury. f f are two passages whoso axes lie outside of the vertical 
plane of the axis of rotation of the system and which terminate in orifices g 
located diametrically opposite one another. In front of these orifices there ure 
arranged two contact pieces h, i whereof A serves to close the circuit of the 
motor and the other one 4, that of the induction coil. 

‘When the cone d receives rotary movement the mereury rises ii the passages f 
and is projected by centrifugal forve through the orifice g. When the jets of 
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mercury encounter ‘the contact-pieces «4, i they establish contact therewith 
and successively close the circuit of the motor and that of the induction coil 
as will be seen later on. 

‘The coutact pieces 4, ¢ may be fixed or may be movable in the vertical direc- 
tion by-means of racks in-which-case they are made of triangular profile so 
that by raising or lowering them the duration of the contact may be varied. 

‘The spindle ¢ of the cone is conveniently guided by meaus of a block j; 
to the upper end of the spindle is keyed a movable armature & having a 
shoulder which rests upon a step-bearing J. 

‘The armature rotates between the pole-pieces m of an clectro-magnet having 
a winding n which constitutes the motor circuit. : 

The pole-pieces m are capable of circular displacement around the axis of 
rotation of the interrupter by means of a handle v. For this purpose they are 
mounted on or made in one with a basa plate 7 turning on the insulating cover y. 
‘A spring r holds this base-plate and The pole-pieces in any position to which 
they may be brought. From the cover g rise insulated terminals s, ¢ and a tor- 
minal w co to the contact-strip ¢. Tho screws v, « serve for counecting 
up the apparatus. The connectious are made as shewn in Figure 3. 

‘The two terminals s, ¢ aro connected to the two poles of a suurce ai. To 
these terminals are also connected on the one hund the motor circuit aud ou the 
other hand the.circuit of the induction-coil 3 which circuit includes an adjust~ 
ing rheostat ot and « condenser d! in « shunt across the terminals ¢ and u 
as shewn. 

‘The apparatus is set in action by rotating the cone d by meaus of the milled 
bution By this means u jet of anercury is dischurged against, the coulnot- 
strip A, the motor-circuit is closed through the terminal s, the vessel a elec- 
tricully counected to s, the mercury bath, the contact 4 and. the winding » 
and the terminal ¢. ‘The plan view shews the conductors ¢! and /' connecting 
the winding n at the terminal ¢ and at the contact-strip 1. Similarly when 
the mercury jet strikes the contact-strip i, the ciruit of the induction coil is 

_ closed through the terminal s, the mercury, the contact-strip é, the terminal u, 
the coil, the rheostat ct (Figare 3) and the terminal ¢. 

‘The contact ¢ is connected to the terminal « through « couductor g* as shewn 
in the plan view. 

‘The two circuits (viz, the motor circuit and the coil circuit) are thus closed 
intermittently by the projection of- the moreury ugaiust the strips % and é 
ulternately in such mauner that the one is closed only whilst the other is open 
and vice versa. This independent and successive closiug of the circuits pre- 
‘vouts wnutual reaction between them. 

At the moment when the electro-inotor it is excited, the magnetic flux 
traversing the pole-pieces tends to close itself through the rotating armature 
and causes the attraction of this armature if it is at his moment approaching 
the position shewn. in the plan view. If the motor circuit be broken at the 
precise moment when the movable armature vocupies the position shewn aud 
when tho magnetic circuit is closed as shewn by tho arrows 1, the motor will 
Saini ot tie ong k i er 

by displacing the pole-pieces no change whatever is made in the clectric 
cireuite which ‘re closed ut the sume inetauts as iu the precoting vase but 
during the time that the motor cireuit is closed, the movable armature is 10 
longer in the most favourable position for closing the magnetic circuit; the 
reluctance of this circuit is increased and the speed is diminished. 

‘Thus it is possible to regulate the of the interrupter, and consequently 
modify the frequency of the interruptions, without any interference with the 
circuits and more particularly, that of the induction-coil. 

‘Heuce by this means a mercurial turbine interrupter is provided wheroju 
the motor<ircuit and the coil-circuit have no mutual reaction on one another, 
notwithstanding that the commutation of the motor (which requires neither 
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Brushes nor collectors) is effected by the interrupter itself, whilst, furthermore, 
the variation of the frequency of the interruptions is obtained without intro 
dueing resistances into the motor cirouit. 

‘Tho “arm ts above described are only given by way of example as 
he forms, dimensions aud details may be varied in different cases ‘without 
departing from the spirit uf my invention. 

Having uow particularly described and ascertained the uature of the said 
invention aud in whut manner the same is to be performed, I declare that 
what T claim is: 


In a rotary mercurial interrupter in which the motor-cireuit and the coil- 
cireuit are successively closed by jéts of mercury projected by ceutrifugul foree 
against contacts, the improved construction characterized by the fact that the 
electro-motor is furnished with pole-pieces of variable position for the purpose 
of enabling the rotational ‘peed’ of the interrupter-rotor to be varied “at will 
solely through the agency of the rotatable pole-pieces an without the introdue- 
tion of registunce into the motor-cireuit, ‘whereby the frequency of the interrup- 
oat ot the current in au induction-coil or other circuit may be varied us 
required. 


Dated this 80th day of August 1907, 


A. M. & WM. CLARK, 
Chartered Patent Agents, 
68, Chancery Lane, London. 
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PROVISIONAL SPECIFICATION. 


“Improvements in or connected with Transformers employed in High 
= oiled Frequency Current Circuits.” ol = 


I, Georaxs Ruckne Gatrre, of 40, Rue Saint André des Arts, Paris, France, 
ayn Mngineer; do hereby declare the nature of this invention to be as 
follows. 


High potential trunsformers, alternating current transformers, Rhumkortt 
coils ete., which are employed 1 a circuit producing oscillations of high fre- 
quency are themselves traversed by currents of high frequency since the secon- 
dary of a transformer is itself a capacity which charges and discharges in the 
same maiiner as the main’ high frequency circuit, Hence electric waves are 
‘produced within the secondary of the transformer and ‘these spread length- 
wise of the winding at a certain velocity. From this it results that-at the 
same instant, two adjacent points of the winding may be at very different 
potentials and this ditference of potential may amount to the total difference 
of potential of the transformer. A high potential transformer is thus incapable 


"of working at high frequency unless special precautions are taken. 


‘The present invention bias for its object to provide means whereby. the above 
mentioned disadvantage may be remedied. 

‘This invention cousists essentially in the employment, with the object of 
damping the oscillations of high. trequency which tend to traverse the said 
transformer, of resistances cither alone or in conjunction with a capacity 
situated at the extremities of the’ secondary of the transformer. . 

‘he uccompanying drawing diagrammatically illustrates the principle of 
the invention by way of example. Figure 1 shows the resistances applied to 
‘the two extremities of the secondary within the transformer itself, igure 2 
shows tho resistances applied to the two extremities of the secondary outsido 
the transformer. Figures 3 and 4 show similar arrangements of the resistances 
and in addition the capacities above referred to. 

‘The same letters of reference indicate the same parts in the several figures. 

The safety device shown in Figure 1 is constituted by the application to 
the extremities of the secondary a of the transformer, of windings 4 ¢ (suffi- 
ciently well insulated to withstand the high pressures brought into play) having 
@ resistance capable of damping the high frequency cacilleticns, whatever may 
be their wave length. d indicates the high frequency circuit. 

The resistance and the ‘insulaticn of the windings J, c may be obtained in 
any suitable manner, as for oxample by the alternate winding of a wire of 
high resistance and any suitable insulating material. 

‘The secondary of the transformer thus comprises at each of its extremities a 
winding whose resistance and insulation are of much greater value than those 
required in ordinary industrial applications. 

in the modification represented in Figure 2 the safety device is constituted 
by two resistances b, c, placed in front of the secondary of the transformer 
upon the respective conductors constituting the prolongations of the extremities 
of the said secondary. These resistances 6, c, are s0 constituted as to damp 
all oscillations and are sufficiently well insulated to prevent sparking between 
any two points of the resistances, ee 
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‘To cach resistance 6, c, there may be connected a capacity ¢, f, as in Figures’ 
& 4 additional to the capacity of the wire of the transformer itself. These 
capacities ¢, f, may ke of any suitable kind and be so connected that tho 
charging oscillations. will have a tendency to traverse the resistance whatever 
may be the position of this resistance relatively to the transformer. Figure 3 
thews tho additional capocities «, f, in the case of resistances placed in the 
interior of the transforiner, while Vigure 4 shows tho additional capacities ¢, f, 
in the case of resistances placed external to the transformer. 

Tho adiition of this capacity permits cither with o given resistance of ug. 
menting the damping effect produ 
of damping is rendered necessary by the conditions of working), of diminish- 
ing the resistance necessary for producing such damping. 

the dovice of this invention ia suitable for use with all high potential trans 

formers, alternating current transformers generally, Rhumkorff coils etc., which 
are employed in circuits in which oscillations of high frequency are linble to 
be produced, either continuously (as in wireless telegraphy and modical coils) 
or intermiitently as in industrial installations. 


Dated this 29th day of December 1903. 


A. M. & WM. CLARK, 
Chartered Patent Agents, 
63. Chancery Lune, Fondon, 


COMPLETE SPECIFICATION. 


“Improvements in or connected with Transformers employed in High 
Frequency Current Circuits.’’ 


I, Groncks Ruckxe Garrrr, of 40, Rue Saint André des Arts, Paris, Franco, 
Electrical Engineer; do hereby declare the nature of this invontion and in 
what manner the same is to be performed to be particularly described and 
ascertained in und by the fellowing statement. 


High potential transformers, alternating current transformers, Rhumkorft 


coils ete. and in general any source of continuous or alternating current 3 


employed in a circuit producing oscillations of high frequency, are themsclves 
traversed by currents of high frequency since the secondary of a transformer 

itself a capacity which charges and discharges in accordance with the oscil- 
lations taking place in the main high frequency circuit. Hence electric waves 
are produced within the secondary of the transformer and these spread length- 
wise of the winding at a certain velocity. From this it results that. at the 
‘same instant, two adjacent points of the winding may be at very different 
potentials and this difference of potential may amount to the total difference 
of potential of the transformer. A high potential transformer is thus incapable 
of working at high frequency, unless special precautions are taken. 

‘The present invention has for its object to provide means whereby the above 
mentioned disadvantage may be remedied. 

This invention consists essentially in the employment, with the object of 
damping the oscillations of high frequency which tend to traverse the said 
transformer, of resistances either alone cr in conjunction. with capacities oon- 
nected to the extremities of the secondary of the transformer. 

The accompanying drawing diagrammatically illustrates the principle of the 
invention by way of example. Figure 1 illustrates an apparatus serving to 
explain the phenomenon to which are duc the dangers peculiar to the working 


iced by this resisténce or (if stated amount * 


SB 
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of scurces of high potential owing to the production of oscillations of high 

frequency. Figure 1* shows the resistances applied to the two extremities of 

the secondary within the transformer itself. Migure 2 shows the resistances 
applied to the two extremities of the secondary outside the transformer. 

Figures 3 and 4 show similar arrangements of the resistances and in addition. 

the capacities above referred to. Figue 5 shows a modification of Figure 4. 
The same letters of reference indicate the same parts in the several figures. 
Referring to Figure.1, which serves to explain the phenoutenon which takes 

place, a is the secondary winding of a high potential transformer; d is the 
10 high frequency installation. ‘The ‘point n of tne spark-gap circuit follows the 
variations of potential preduced by the oscillating discharge of the condensers 
of circuit d. ‘Thus if the source has charged the armature A of condenser ¢° 
to a potential of + 100,000 volts, that the periodicity of the oscillations in the 
circuit d is 1 million, this shows, supposing the damping of the electric oscil- 
lations to be nil, that the point nm passes from the potential + 100,000 volts 
to the potential’ — 100,000 volts with a frequency of 1,000,000 cycles per 
second, » being the extremity of the winding a of the transformer. 

Whilst theso oscillations are being produced the source tends to maintain 
at the extremities of the transformer a potential which may be considered as 
20 constant during a short interval of time, which potential is + 100,000 volts; 

thus there is at certain moments a potential of — 100,000 volts at one of trans- 

former terminals, whilst the source tends to maintain the potential thereat, 
at + 100,000 volts. If we consider a point m situated in one of the last coilsof 
the winding a, it is such that the f-induction of circuit m, » is sufficient 

25 to prevent the rapid variations of difference of potential from + 100,000 to 
— 100,000 volts at the one terminal of the spork gap from uffecting the 
potential of the point m which remains at a potential of + 100,000 volts, less 
the feeble electro-motive force due to the winding mn. Between the points m 
aud n there are thus instantaneous differences of potential of from + 100,000 

80 to — 100,000 volts, or 200,000 that is to say the total potential differ- 
ence of the transformer and this constitutes the danger. 

The safety device shown in igure 1° is constituted by the application to 
the extremities of the secondary @ of the transformer, of windings 4 ¢ (suffi- 
ciently well insulated to withstand the high pressures brought into play) hav- 

35 ing a resistance capable of damping the high-frequency cscillations whatever 
may be their wave length and consequently of keeping the dangerous portion 
comprised betwocn the extremity n (Figure 1) of the transformer and point m, 
independent of the variations of votential of the spark gap. d indicates the high 
frequency circu‘t. ; 

40 The resistance and the insulation of the windings b, ¢ may be obtained in 
any suitablo manner, as for example by the alternate- or inter-winding of a 
wire of high resistance with any suitable insulating material. 

‘The secondary of the transformer thus comprises at each of its extremities 
a winding whose resistance and insulation are of much greater value than 

45 thoso required in ordinary industrial applications. 

In the modification represented in Figure 2 the safety device is constituted 
by two safety-resistances 6, c, placed in front of tho secondary of tho trans- 
former upon the respective couductors constituting the prolongations of tho 
extremities of the secondary. These resistances b, ¢ are so constituted 
as to damp all oscillations and-are stifficiently well insulated to prevent spark- 
ing between any two ‘points of the resistances. 

‘Po each resistance b, ¢, there may be connected a capacity ¢, f, as shown 
in Figures 3°and 4, which is supplemental to the capacity of the transformer 
winding itself. These capacities e, 7, may be of any suitable kind and are 
55 so connected that the ing oscillations will tend to traverse the resistance 

whatever may be the position of this resistance relatively to the transformer. 

Figure 8 shows the arrangement of the capacities ¢, # in the caso when the 


a 
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safety-resistances are placed in the interior of the transformer, whilst Figure 4 
shows the arrangement when the resistances are placed externally to the 
° transformer. 3 

‘The addition of this capacity permits either, witha given resistance, of aug- 
menting the damping effect produced by this nesistanor or (if'a stated amount 5 
of damping is rendered necessary by the conditions of working), of diminish- 
ing the resistance necessary for producing such damping. 

igure 5 represents a modification of Figure 4. The capacities ¢, f (Figures 3 
an 


in this arrangement consist of any suitable condenser g suificiently well 
insulated. The function of the capacity in the arrangements shown in Figures 10 
4 and 6 may be explained as follows:— 

‘Whe capacities e, f (Figures 3 and 4) which may be in the form of a con- 
denser g (Figure'5) constitute a reservoir which becomes charged to the same 
difference of potential as that of the source of this reservoir can only discharge 
itself slowly through the windings b and ¢, so that when point » of the spark- 15 
gap passes to the potential — 100,000 volts (to revert to the figures before men- 
tioned), the potential of the point n' varies but very little inasmuch as the 
condenser g can only discharge but a very small quantity during the millionth 
of a second during which the oscillation exists, and consequently between the 
point m (see description of Figure 1) and point n! only such: slight differences £0 
of potential will exist as will exclude all possibility of danger to the insulation. 

"Et is to bo observed that the resisiaabe may replaced. by self-inductive 
devices or by the combination ‘of resistance and self-induction, and generally 
by any means of retarding the discharge of the condensers and damping the 
return oscillations. 25 

‘The safety device of this invention is suitable for use with all high-potential 
transformers, alternating-current transformers, Rhumkorif coils cle, aud gener- 
ally with any source of supply of a continuous or alternating cutrent employed 
in cireuits in which oscillations of high frequency are liabl¢ to be produced, 
either continuously (as in wireless telegraphy and medical coils) or intermit- 30 
tently as in industrial installations. . 


Having now particularly described and ascertained the nature of the suid 
invention and in what manner the same is to be performed, I déclare that 
what I claim is. 


secondary winding of the transformer, substantially us specified and shown in 
the drawings. 

2 The employment in conjunction with each of the resistances interposed 
between the source of high potential and the high-frequency circuit as in Claim 1, 4% 
of a capacity substantially as and for the purposo specified. 


Dated this 28th day of September 1904. 


A. M. & WM. CLARK, 
Chartered Patent Agents, 
53, Chancery Lane, London, 50 
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PROVISIONAL SPRCIICATION. 

“Method and Means for the Protection of Electrical Apparatus 

Branched on Circuits which are Traversed (Accidentally or other- 
wise) by Currents of High Frequency” 


I, Gxorces Evctve Garr of 9. Rue Méchain, Paris, France, Scientific 
Instrument Maker; do hereby declare the nature of this invention to be as 


follows. 


and currents of high frequency are thereby set up in the circuit, in consequence 
ion of the windings of the measuring apparatus opposing itself 
to the -passuge of the high-frequency currenta in the winding, sparking is aéen 


- to goinmenco which if not remedied quickly renders the apparatus unserviceable. 


‘Tho present invention relates to a protective device 
remedy this danger. & 

This device is characterised by a special combination of two “ resistanceless” 
impedance coils (i.e. of resistance small compared with their inductance) placed 
in cirouit with the two conductors joining the winding of the apparatus to be 
protected to the main circuit for the purpose of artificially augmenting the 
natural impedance of this winding; and a capacity or condenser in 
shunt «cross the conductors feeding the current to the apparatus, in such manner 
that the cutrent flowing in the line is able to charge the capacity or condenser 
without traversing the protective impedances. This arrangement has for effect 
to absorb the waves and prevent them from passing into the windings to be 
protected. 

‘The annexed diagrams show way of example a preferred arrangement of 
the protective device. baad 5 = 

Referring to Figure ais a condenser or a capacity connected in shunt across 
the tarminals of tho cireuit of the apparatus A; 2, are the impedanco coil 

ined in series with the windirig 3] is being respectively inter 
ietwoon tho endo of this'windiog and tic terminals of the ctcuit whic ee, 
éonnected with the line L, L4 supplying the eurrent and across which the con- 
denser is shunted as above described. 


ving for its object to 


‘Tho system thus constituted does not causo any perturbation in the flow of cam 
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continuous currents or alternating currents of low frequency traversing the 
line L, Lt. 

Yho condenser does indeed become charged, but at low frequencies this 
requires but an infinitely feeble current. As regards the impedances b, b', their 
reactances are small at low frequencies and their resistances are negligible. 5 

‘Hence tho application of the protective device in no way modifies the regular 
working of the apparatus. But as soon as currents of high frequency ariso the 
impedance coils 6, 6 prevent them from passing into the winding A., whilst the 
capacity or condenser a affords them a very easy passage; the apparatus A is 
not therefore exposed to the dangers mentioned above. 10 

‘In the particular case of the protection of dynamos or measuring apparatus “ 
working in circuits feeding X-ray or other vacuum tubes, very satisfactory 
results may be obtained with a capacity or condenser whose value is of the order 
of @ microtarad, and with impedance cvils of very low values a dozen turns each, 
of coppor wiro of a diameter determined by the intensity of the current which 15 
circulates in the line L, L! will suffice. 

'Phis-protective arrangement may be mounted on a board or contained in a 
box ¢ as is shown in the diagram Figure 2. ‘This board or box is furnished 
with two terminals d, d' to which are connected the conductors of the line L, Lt 
and two terminals ¢,é to which the apparatus A is connected. ‘The present 20 
javention may be equally well applied to the protection of apparatus working 
in polyphase systems. 

‘Figute 8 shows diagrammatically the application of the protective device to 
an apparatus working in a tri-phase cirouit. A‘, At, A? are the three windin, 

‘of the apparatus A taking the current, which it is desired to protect; Li, L*, L4 96 
are the fee a}, at, a? the capacities or condensers; BIND the protective 


impedance coils. 
f one considers the circuit L' bt A? U* L? traversed by one of the phases ono 


Dated this 31st day of December 1903. 


A.M. & WM. CLARK, 35 
: . Chartered Patent Agents, 
bate Canoe 63. Chancery Lane, London, 


COMPLETE SPECIFICATION. 


“Method ‘and Means for the Protection of Electrical Apparatus 
Branched on Circuits which are Traversed (Accidentally or other- 40 
wise) by Currents of High Frequency”, vs 


I, Gvoncxs Euckwe Garrre of 9. Rue Méchain, Paris, France, Scientific 
Instrument Maker; do hereby declare the nature of this invention ard in what 
manner the same is to be performed to be particularly described and ascor- 
tained in and by the following statement. 45 
‘When an installation giving rise (accidentally or otherwise) to waves of high 
frequency operates in the neighbourhood of electrical lines pbaldy ae 
these lines (which may or may not be independent of the source of high fre- 
quency) induced currents which constitute a danger to apparatus fed by anid 
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lines. On this account accidents to the armature-windings of motors and 
dynamos are very liable 10 occur more especially (in the caso of dynamos) if 
tiey directly feed the transformer or other winding which generates waves. 
‘Under these conditions sparks may in fact be observed cither at the collector 
or even in the winding and these sparks are apt to produce short circuits in the 
winding. Furthermore it may be stated that a continuous current-measuring 
instrument (such as a milli-ampéremeter)—branched on the circuit of an X-ray 
tubo for the purpose of measuring the quantity of electricity which traverses 
it—works normally only so long as the current is a continuous one, or at all 
10 events a current rectified at. low frequency, but that as soon as a discharge is 
produced in the circuit (which corresponds either to a scintillation of the tube 
or.to a spark) currents of high frequency are thereby set up in the circuit and 
im consequence of the self-induction of the windings of the measuring apparatus 
opposing itself to the passage of such high-frequency currents in the winding, 
15 sparking is seon to commence which if not remedied will quickly damage the 
apparatus. 


o 


ent invention relates to a protective device having for its object to 
annul this danger. 

4 device is characterised by « special combination of two “ resistanceless ” 
induction coils (ie. of resistance small compared with their inductanoo) 
placed in the cireuit of the two conductors joining the winding of the apparatus 

to be protected to the main circuit for the purposo of artificially augmenting 

the natural impedance of this winding; and a capacity or condenser in 

‘kent nereen the. soninetion feeding the current to the apparatus, in such 
25 manner that the current flowing in the line is able to charge the capacity or 

condenser without traversing the protective self-induction coils. ‘This arrange- 

ment has for effect to absorb the waves and prevent thom from traversing the 
windings which it is desired to protect. 

‘The diagrams annexed to the Provisional Specification show by way of example 

30 0 proferred arrangement of the protective device. 

Referring to Figure 1, « is a condensor or a capacity connceted in shunt across 
the terminals of the circuit of the apparatus A; 50" are the solf-induction coils 
joined in series with the winding of the apparatus being respectively interposed 

tween the extremities of this winding and the terminals of the circuit which 

85 are connected with the line L L' supplying the current and across which the 
condenser is shunted as, above Sencribad 

‘Tho. system thus constituted does not cause any appreciable perturbation in 
the flow of continuous currents or alternating currents of low frequency travers- 
ing the line L Lt. 

Tho condenser does indeed become charged, Int at low froquencies, this 
requiring but an infinitely feeble current. As reganls the ‘self-induction 
coils  B', their reactances are small at low frequencies and their resistances 
are negligible, 

ce the application of the protective device in no way vitiates the regular 
ng of the apparatus. But ag soon as currents of high frequency arise the 

induction coils & b' prevent them from passing into ‘he winding A, whilst 
the capacity or condenser @ affords them a very easy passage; the apparatus A 
is not therefore exposed to the dangers mentioned above. 

In tho particular case of the protection of dynamos or measuring apparatus 

50 working in circuits feeding X-ray or other vacuum tubes, vory fatletactory 
results may be obtained with a capacity or condenser whose value is of the 

order of a microfarad, and with -induction coils b b' of very low values; a 

dozen turns each, of copper wire of a diameter determined by the inteusity of 

the current which circulates in the line L Li, will suffice. 
55 ‘This protecti rrangement may be mounted on a board or contained in a 
box ¢ as is shown in the diagram Figure 2. This board or box is-furnished 
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with two terminals d,d' to which are connected the conductors of the line L Lt 
und two terminals ¢ et to which the apparatus A is connected. ‘The present, 
invention may be equally well applied to the protection of apparatus working 
in polyphase systems, a ‘ 
igure 3 shows diagrammatically the application of the protective device to 
an apparatus working in  triphase circuit. A' A? AS are the three windings 
_ of the apparatus A in use, which it is to protect; Lt L? 18 are the feoders; 
a! a! a the capacities or condensers; * & 4 the protective self-induction coi 
If ono considers the circuit L! 6! At, L* traversed by one of the phases one 
soos that the winding A? of the apparatus A is protected by the two self-indue- 
tion coils 6 0 and the capacity a‘ under the same conditions as those obtain- 
ing in the above described arrangement; similarly the windings A? A’ which 
are traversed respectively by the two other phascs are protected tho one by the 
self-induction coils 8 Wand the capacity a* and the other by the self-induotion 
coils 6 6 and the capacity @. 


Having now particularly described and ascertained the nature of the said 
invention and in what manner the same is to be performed, I declare that what 
. I claim is. 


6 


A. protective device for electrical apparatus connected in circuits which are” 


liable to be travorsed (accidentally or not) hy earrents of high frequency, oon- 
sisting essentially in the combination of self-induction coils interposed in the: 
circwt of the conductors which convey the current to the apparatus to be pro- 
tected, with capacities or condensers connected in shunt across the conductors 
conveying the current to said apparatus in such manner that the current flowing 
in the line may charge the coctloasar o© cosdansars without having to traverse 
‘the raid protective self-induction coils, substantially. as specified. 


Dated this 27th day of September 1905. 


A. M. & WM. CLARK, 
Chartered Patent Agents, 
58. Chancory Lane, London, 
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Norz—Zhe application for a Patent has become void, and the Specification i, 
published in accordance with the provisions of the Patents Act, 1901. 
‘This print shows the Specification as it became open to public inspection. 


(Under International Convention.) 


Date claimed under. Patents Act, 1901, 
being date of first Foreign Application (in > 8th Apr., 1905 
France), 
Date of Application (in the United Kingdom), 2nd Feb., 1906 
At the expiration of twelve months from the date of the first Foreign Application, 
the provision of Section 1 (2) of the Patents Act, 1901, as to inspection of 
Specification, became operative > “- a 
Complete Specification not accepted 


COMPLETE SPECIFICATION, 


“ Improvements in Automatic Mercury Interrupters”’. 


I, Gronams Evaixy Gaye of 9. Rue Méchain, Paris, France, Scientific 
Instrument Maker; do hereby declare the nature of this invention and in what 
manner the same is to be performed fo, bo particularly described and ascertnined 
in and by the following statement... 


5 Tho wtary mereury interrupters at present in use are actuated by independent 
motors even when the motor is keyed directly to the shaft, the motor circuit 
being indopendent of the interrupter and of the induction coil circuit. 

‘This inverition relates to 4n automatic mercury interrupter wherein the motor 
cirouit is wound either in series or in shunt with the induction coil circuit, and 

10 wherein the intermittent closure of the motor circuit and of the coil cirouit 
is produced by a single interrupter. 

‘his novel combination constitutes an automatic interrupter which possesses 
the advantage over those now in use of permitting of the employment of a 
motor having a very simple winding and of only necessitating the employment 

15 of a singlo interrupter. which may work in petrol, alcohol or even in water 
and which, consequently yields excellent results. 

‘The accompanying drawing shows by way of example, a method of carrying 
oitt the invention in practice. 
Figure 1 is an elevation of the interrupter partly in section, Figure 2 being 

20 a plan thereof, and Figure 3 a horizontal section on line A—A Figure 1. 
Figure 4 is a schomatic view showing the connections when the motor circuit « 
is wound in sories with thetinduction coil circuit, and Figure 5 is a. similar 
view showing the connections when the motor circuit is wound in shunt with 
the coik eireuit. 

26 Figure 6 shows a particular construction of the toothed ring forming a 

tion of the improved interrupter, while Figure 7 is a schematic view of the 


levelopment of the same. 
y FREY 
LicRARE 
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combination, a cabinet having a front wall with 
‘control panel therein and a removable back wall, 
‘sald control panel having a plurality of openings 
therein, an oscillator unit having patient's ter- 
minals projecting forwardly therefrom, means for 
supporting and guiding said unit for movement 
through the back of said cabinet forwardly toward 
said panel to register sald terminals each with one 
Of said openings, transforming and rectifying 
means mounted within sald cabinet, and means 
for establishing operative connection between 
sald transforming and rectifying means and sald 
unit, 

10. High frequency spparatus comprising, in 
combination, a cabinet having @ fixed front panel 
‘and a rear wall movable to open the rear side of 
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INDIRECT FULGURATION ELECTRODE. 


Application fled May 21, 


The present invention reltes to an in- 
provement in electrodes adapted to be em- 
Played in the therapeutic nse of low voltage 

igh frequency electrical currents by the 

9 falguration process, which has now become 

4 consinon one in the application of clee- 

ical treatments to the hianan body. 

The dovice of the inveution may'be g 
erally reforred to as a finger rheostat, inas- 

io much as it contemplates the control of eles- 
trical current by simple manipulation of the 
fingers of the physician, or other user, 
though it will be understood that, {rom cor 
tain aspects, the invention inay bo of 

18 broader: cope than might be indieatal by 
this designation. 

Tn order that the use of this deviee may 
bo clearly understood, it shold be known 
that the process of eatiment contemplated 

a ig the indiryst method in which the patient 
ma ioned on an auto-condensation 
Puch to Which current is supplied from 
high frequency apparatus of any desired 
form. ‘Tho euirrent with whieh the body is 

25 churyed may then be withdrawn at the 
point of application of tho electrode. 

A principal object of this invention is the 
provision of a controlling device adapted 
for simple manipulation to control the 
ginount of current withdrawn from the 
ody. 

Other objects and advantages of the in- 
vention will be apparent a3 it is better un- 
tetstood from the following "description, 
which, talcen in connection with the accom: 
panying drawings, discloses a preferred 
embodiment thereof. 

Referring to the drawings, 

Figure 1is a perspective view of a device 
in which any invention is embodied, illus- 
trating the method of control; 

ig. 2 is a plun view of the insulated 

control member, showing tho means where- 

ly iis connected to the fulgiration point 
ain 

Fig. 3 is a longitudinal section of the 
parts shown in Fig. 2 

As thus illustrated, the clecttode of my 
invention comprises a fulguration point 21, 
which is held in an insulated handle 22 and 
connected by a wire 23 with a controlling 
dovice generally indicated by the reference 
character 24, Said device comprises 2 cur- 
vent conducting plate, or bar, 23, which may 
be of German silver, or other suitable mate- 


30 


rr 
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ial, und is embeded in an insulating hand 
piece 26, which latier hus inserted Mer 
from one end, a red 27 contacting at one 
cud with the wire 98 and being. connected 
with the bar 25 by means of screws 23, 
clnich serve at once to hold said bar 98 in 
co and to establish electrical conr 


vetion 


- with the rod 27. 


‘The wire 23 is enclosed in a tube 20, which 
may be of rubber, or other suitable material, 
as also may the hand-piece 22. The hand- 
Piece 26 is provided with a recess 81 
end to reeeive the tube 29 and it w 
noted that the wire 93, extending through 
the tube at this end, enters the body of the 
vod 27, a8 shown at 32. A projection 23, at 
one end of said hand-piece, is slotted at 34 
and the other end of the hand-piece is slotted 
at 85 to receive an elastic band, ar strap, 36, 
by which said Tuumd-piece may be held on 
the bend of the eer in the position shown 
in Fig. 1, 

With said hand-piece positioned asshown, 
the har 25 may be engaged by one or more 
of the fingers of the hand of the user, which 
latter is indicated by the reference character 
87. ‘Thus more or Jess resistance is provided 
to control the current drawn by the fulgura- 
tion point 91, it being understood that said 
current is grounded through the body of the 
physician, or other user of the device. 

_A suitable insulating support may be pro- 
vided for the right hand which engages the 
handle 22 and the physician may concentrate 
his attention upon said point while control- 
ling the operation by simply manipulating 
the Singers of his other hand. 

It is thought that the invention and many 
of its attendant advantages will be under- 
stood from the foregoing description, and it 
will be apparent that various changes may 
be made in the form, construction and ar- 
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105 
held adjacent the body of a patient subject- 
ed to electrical current, and a control con- 
nected with said point, said control being 
adapted to be held in the band of the user 
and manipulated by contact of one or more HO 


fingers therewith to vary the amount of cur- 
rent drawa from the patient. 

2. An indirect fulguration electrode, com- 
prising a fulguration point udapted to be 
held adjacent the body of a patient subjected 
fo electrical current, and a control compris- 
ing an insulated current conducting member 
connected with said point and adapted to be 
engaged by one or more fingers of the user 
to vary the amount of current drawn from 
the patient, 

3, An indirect fulguration electrode, com- 
prising.» fulguration point adapted to be 

cle adjacent the body of a patient subject- 
cil to elvetrical current, and a control com 
prising insulated ‘current conducting 
momber adapted to be seenred to the hand of 
the user and connected with said fulguration 
point whereby the amount of etirrent drawn 
vom the patient may be varied in avcord- 
ance with the extent of contact made by one 
or more of the user's fingers, 

4. An indizect fulguration electrode, com- 
prising a fulguration point, an insulating 
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handle by which suid point may be held in 
position adjacent a part to be treated on the 
Lody of a patient subjected to electrical cur- 
vent, and a control connected with said point 
and adapted to have more or Jess resistance 


pat in cirenit therewith by the progressive # 


removal of the operator's fingers whereby to 
vary the amount of current drawn from the 
patient. 

3. An indirect fulguration eleetvode, cum- 
prising & fulguration point, an insulati 
handle by which suid point tay be held in 
position adjacent a part to be treated on the 
body of a patient subjected to clectrieal cur- 
rent, and control connected with said point 
and ‘adapted to have more or less resistance 
‘applied thereto whereby to vary the anion? 
of eurrent drawn from the patient, said han- 
ale being adapted to be held in one hand of 
the user and said control being adapted to 
bo held in the other hand and manipulated 
hy engagement of one or snore fingers there- 
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‘This invention relates in general to elec- 
wie switches, and refers more particularly 
to means for positively and sharply throw- 
ing ® switeh blade from one button to an- 

5 other, and for positively locking said blade 
in contact with any button to which it is 
turned. om 

A principal object of the invention is the 
provision of an i proved type of switch 

10 operable without likelihood of the blade 
sticking at any point and without likelihood 
of incomplete movement which would leave 
it in inoperative position, 

A further object of the invention is the 

15 provision of a switch of this character pro- 
vided with means for positively holding the 
blade in any of its predetermined positions 
and requiring special and considerable effort 
to move it from locked position, thus insur- 

20 ing against accidental throwing of the 
switch and inexact operation thereof, 

A still further object of the invention is 

provision of switch operating mecha- 
nism of the positive character described, 
25 operable with equal facility in either direc- 

tion, and without limit to its movement. 
Another and highly important object of 

the invention is the provision, in an electric 

switch construction, of locking means mov- 

}0 able in its operation past center relatively to 

the point upon which it operates without 
appreciable movement of the blade carryin; 
mechanism, and of spring means tension 
by such movement so as to subsequently 
tfirow the blade sharply. from one‘ of its 
contact points to another. 

One of the particular objects of the in- 
vention is the provision of a slot and roll 
connection between the blade carrying mech- 
0 anism and the throwing and locking mecha- 

nisms which permits accomplishment of the 

objects above stated. 
jumerous other objects and advantages of 
the, invention will be apparent as it i better 

5 understood from the following description, 
which, taken in connection with the accom- 

panying drawings, discloses a preferred em- 
vodiment, thereof. 

Referring to the drawings, 

‘igure 1 is a top plan view of 
embodying the principles of my invention; 

Fig. 2 is 2 vertical sectional view taken 
substantially on the line 2Q—2 of Fig. 1; 

Figure 3 is a plan view similar to that 
of Fig. 1, the parts being shown in differ- 


& 


pts and omitting. the operating 
‘ob; 
Fig. 4 is a detail section taken substan- 
ally on the line 4—4 of Fig, 3; and 
Fig. 5 is a detail section taken substan- 
tally ‘on {he tine 5—6 in Fig. 1. 
mn the drawii lustrating my inven- 
tion have shown an insulated base member 
11, adapted for attachment to a su'table part 
of the apparatus with which it is to be em- 
ployed, and having a plurality of posts 12 
extending therethrough and forming spaced 
apart contact points or buttons 13 about 
1e a of the plate 11, It will be 
understood that electric wires may be se- 
cured to these points by means of nuts 14 
and the posts may be provided in any de. 
sired number according to particular re- 
quirements. The current conducti 
contact ring 15 is secured to the plate 
means of screws 16 extending through pro- 
jections 17 therein and through the plate 
1, collars 18 being provided between said 
ring and said plate to maintain the spaced 
relat‘onship thereof and nuts 19 being fitted 90 
onto the inner ends of said screws 16. A 
blade 21 consisting of a plurality of copper 
leaves 22 arranged in upper and lower aroups 
and secured to a eupporting. arm 23 by 
means of screws 24 and a block 25 are pro- 
vided oppositely turned, ends 26 and 
27 adapted to contact respectively with the 
ring 15 and the contact buttons 13. The 
arm 23 is secured to a shaft 28 extendin; 
through a shouldered and externally thread- 
ed sleeve or block 29, a nut 31 being secured 
onto the block 29 and a cotter pin 32 hold- 
ing the shaft against, vertical movement, 
e shaft 98 has secured thereto by a pin 33. 
a sree 84 carrying at its outer end Soe 
ling post or pin 35 engaging in a slot 
By in & centrally pivoted lever 37, Both 
‘the arm 23 and ‘the lever 37 are rotatable 
upon the shaft 98, the arm 28 being secured 
to 2 collar 38 by pins 39 and the lever 37 100 
being carried between ‘said collar and a 
larger collar 41 therebeneath, a sleeve 42 
upon the sheit forming a bearing surface 
for these lest mentioned parts. 
the lever 37 are two posts 48 upon 106 
wh'ch are positioned two wire springs 44 
having ends engaged behind lugs 48, oppo- 
site and longer en ing in grooves 46 
in the pin 35. A grooved central post 47 
extends upwardly from the lever 37 and just 116 


behind the pin 35 when the latter is cen- 
tered in the slot 36, the purpose of this post 
being to prevent movement of either of the 
springs past center, thus assisting in cen- 
tering the lever 34. 

A hand wheel or knob 48 is secnred by a 
screw 49 and a pin 51 to the shaft 98, and 
operation thereof astuates the lever 84.’ The 

in 35 upon reaching the end 0: lot 
be actuates the lever 37 about the shaft 
98 and through the instrumentality of thi 
last mentioned lever the switch blade is 
thrown in a manner to be now described. 

A rectangular locking member 52 is pro- 
vided at its corners with depending pins 
53 engageable in pairs in re-esses 54 pro- 
vided in the wall of a central depression in 
the material of the plate 11. This member 
is carried on a pin 55 upon which also 
the end of the lever 37 is pivoted and a 
bell crank lever 56 has-one end loosely 
connected with said pin and is pivoted at 
57 onto a projection 58 of the lever 37, the 
opposite end of said bell crank being pro- 
yided with an upstanding post. 59 to which 
is secured one-end of @ spring 61 hav- 
ing its opposite, end to a post 
62 upstanding from, projection 63_ on 
the opposite side of the lever 37. The 
arm 23 has an extension 64 provided with a 
triangular slot 65 into which extends a roller 


66 rotatably secured upon the pin 55, all 
said parts being held upon the pin 58 by 
cotter pins 67 and 68, 


‘The lever 37 is provided with a slot 69 
engaging a sleeve T1 on the pin 55 and nctu- 
ation of said lever, 37 by the lever 34 moves 
said pin 55 and the.roller 66 and sleeve 71 
from the positions shown in Fig. 1 to those 
shown in Fig. 3, at the same time turning 
the locking member 52 and drawing inward- 
ly the inner arm of the bell crank lever 56. 
It will be observed that through the opera- 
tion of the roller 66 in the slot 65 the move- 
ment to the position shown. in Fig may 
be accomplished without appreciable move- 
ment of the arm 23 and such movement 
tensions the spring 61. After the member 
52 hns turned past center of the pivot pro- 
vided by one of the depending pins 53 en- 
gaging in one of the recesses 54 its movement 
Will be sharply completed and the spring 
61 serves to throw the arm 23 to the next 
button 13. In this manner the blade 21 is 
caused to maintain its contact with one but- 


throw said 
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cesses 54. The spring 44, it will be noted, 
serves to assist in bringing the parts to the 
position of Fig. 8, and the spring 61 com- 

letes the movement after the member 52 

as moved past center. 0 

Current is communicated to the ring 15 by 
means of a post contained in the sleeve 72 
and extending through the plate 11, a screw 
73 being inserted in the lower end of said 
sleeve to hold an electric wire in contact 75 
therewith. ‘The operation of my swi 
Practically, insures completion of circuit 

ween said ring and one of the biittons 13 
at all times and it is believed that the efi- 
ciency of the mechanism which I have pro- 
vided will be manifest. 

Tt is thought that the invention and many 
of its attendant, advantages will be under- 
stood from the foregoing description, and it 
will be apparent that various changes may 
be made in the form, construction and ar- 
rangement of the parts without departing 
from the spirit and scope of the invention 
or sacificing all of its material advantages, 
the form hereinbefore described being merely 
a ee embodiment thereof. 

claim 


1, An electric switch, comprising a. base, 
a plurality of contact buttons in said base, 
a current conducting member spaced from 
said buttons, a switch blade adapted to com- 
municate current from said member to ono 
of the buttons, and operating .mechanisin 
for said blade comprising a rectangular 
locking member engaged at its corners in 
interior peripheral recesses in said base ancl 
means for moving said member about one of 
said recesses as a fulcrum point with pre- 
liminary motion not appreciably affecting 
said bhide and final motion exerting a shary 105 
throwing action upon the blade to move it 
from one of said buttons to another. 

2. An electric switch, comprising a base, 
a plurality of contact buttons in said base, 
a current conducting member spaced from 
said buttons, a switch blade adapted to com- 
municate current from said member to one 
of the buttons, and operating, mechanism 
for said blade comprising a pivoted lock- 
ing member having parts engageable in re- 116 
cesses spaced about the wall of a depression 
in said base, a slotted arm carrying said 
blade, and means including a rol 
in the slot of said arm for moving sai 
ing member about said wall with preli 
nary motion not appreciably affecting sai 
blade and final motion exerting a shar 
throwing action upon the blade to move it 
from: one of said buttons to an 

3. An electric switch, comprising 
a plurality of contact buttons in said base, 
a current conducting member spaced from 
said buttons, a switch blade adapted to com- 
municate current from said member to one 
to the buttons, and operating mechanisin 


100 


operable 
a 
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.nctuating means for sai 
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for said blade comprising a pivoted lock- 
ing member having parts engageable in re- 
cesses spaced about the wall of a depression 
in said base, a slotted arm carrying said 
blade, means including a roll operable in 
the slot of said arm for moving said k 
ing member about said wall, and spr 
tensioned means for moving said arm with 
a sharp throwing action upon completion 
of the movement of said roll in said slot. 

4, An electric switch, comprising a hase, 
a plurality of contact buttons in said base, 
current conducting member spaced 
said buttons, a switch blade adapted to com- 
aninicate envrent from said member to one 
to the buttons, and operating mechanisin 
for said blade comprising a manually oper- 
able shaft upon which the blade is pivoted, 
a Bar o rating arm extending from said 
shaft, a slotted lever operable by said rigid 
arm and movable a distance independently 
of said blade, a locking member operable 
hy said lever and connections between said 
lever and said blade causing quick move- 
ment of the latter from one button to 
another after partial rotary movement of 
said locking 1 . 

5. An electric switch, comprising a base, 
a plurality of contact buttons in said base, 
‘a current conducting member spaced from 
‘said buttons, a switch blade adapted to com- 
municate current from said member to one 
of the buttons, and operating mechanism 
for said blade comprising a locking mem- 
Ver, actuating means for said member and 
said blade, and a roll and slot connection 
between said means and said blade whereby 
said locking member may be partially moved 
by said means prior to actuation of the blade. 

6. An electric switch, comprising a base, 
a plurality of contact buttons in said base, 
1 current conducting member spaced from 
said buttons, a switch blade adapted to com- 
municate current from said member to one 
to the buttons, and operating mechanism 
for said blade comprisi th locking member, 

member and sai 
blade, a roll and slot connection between said 
means and said blade whereby said lockit 
member may be partially moved by sai 
means prior to actuation of the blade, and 
spring, means, for thereafter sharply throw- 
ing said blade, 

7. A control switch for electrical _appa- 
ratus, comprising, a base, a plurality of 
contact buttons in’said base, a current eon= 
ducting member secured to said base and 
spaced from said contact buttons, a control 
shaft rotatably secured to said base having 
an operating handle and a switch operating 
arm secui thereto, a switch blade for 


transmitting current from said current cor 
ducting member to one of said contact bi 
tons pivotally secured to said control shaft 
and means interposed between said control 65 
shaft operating arm and the switch blade 
and arranged for rolling contact with the 
arm for controlling the movement of said 
switch blade. 

8. A control switch for electrical appa- 
ratus, comprising, a base, a plurality of 
contact buttons in’said base, a current’ con- 
ducting member secured to said base and 

said contact buttons, a control 
shaft rotatably secured to said base having 75 
an operating handle and a switch operating 
arm secured thereto, a switch blule for 
transmitting current from said current eon- 
ducting member to one of said buttons pi 
otally secured to said control shaft, and 
means pivoted on said control shaft and 
engaging said operating arm and the switch 
blade for causing intermittent motion of the 
switch blade. 

9. A control switch for electrical appa- 
ratus, comprising, a base, a plurality of 
contact buttons in said base, a current con- 
ducting member secured to stid base and 
spaced from said buttons, a control shaft 
rotatably secured to said’ base having an 
operating handle and a switch operating 
arm secured thereto, a switch blade for 
transmitting current from said current con- 
ducting member to one of said buttons piv- 
otally ‘secured to said control shaft, and 
means connecting said switch control arm 
and switch blade for controlling the mov 
ment of the switch blade, said means, co1 
prising, a lever pivoted intermediate its ends 
to the operating shaft and yieldably engag- 
ing the switch operating arm at one end, 
and means to the other end of said 
lever engaging in slotted portion of sail 
switch blade and in recesses in the body. 

10. A control switch for electrical appa- 
ratus, comprising, a base, a plurality of 
contact buttons in’said base, a current’ con- 
ducting member secured to said base and 
spaced from said contact buttons, a control 
shaft rotatably secured to said base having 
an operating handle and a switch operating 
arm secured thereto, a switch blade for 
transmitting current from said current con- 
ducting member to one of siid contact hut- 
tons pivotally secured to said control shaft, 16 
and means Pivoted on said control shaft and 
interposed between the control shaft op 
ating arm and the switch blade for- con- 
trolling the movement of the switch blade, 
said means ing a Pareyet device hav- 
ing rolling contact with the base. 
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SPARK GAP. 


“Application fled June 10, 1921, 


‘This invention relates in general to appa- 
ratus for generating electric current of 
frequency and voltage, and has more par- 
Hieulae reference to sparc gaps employed in 

5 such apparatus, the particular embodiment 
of the invention to be hereafter described 
being of that character comprising a part of 
the electro-therapeutic equipment employed 
by physicians, 

10 “A principal object of the invention is the 
provision of a simplified and highly efficient 
spark gap dispensing with certain elements 
of construction heretofore deemed essential, 
and being susceptible of comparatively in- 

18 expensive commercial production. 

My invention also contemplates the pro- 
vision in a devieo of the character described 
ted for the pur- 
at the same time 


with means for ventilating the cells formed 
by the multiple gaps, and with means for 
varying the length of the spark by render- 
Ing inoperative one or more individual gaps, 
80 ‘Numerous other objects and advantages of 
the invention will be apparent as itis beter 
understood from the following description, 
which, taken in connection with the accom- 
Pnying drawings, discloses a preferred em- 
35 bodiment thereof. 

Referring to the drawings: 

Figure 1 is a plan view of a multiple 
spark gap embodying the principles of my 
invention; 

Fig. 2 is a longitudinal vertical section 
through the same; 

Fig. 8 is a section taken transversely of 
ba ats tive of one of th 

‘ig. 4 is a perspective of one of the con- 
45 ductive disks? ig 

Fig. 5 is an enlarged view of the bushing 
through which the short circuiting rod ex- 
tends; and 

Fig. 6 is a perspective of the short cir- 

60 euiting rod. 

The embodiment of my invention, shown 
by way of illustration in the drawings, com- 
prises primarily a pair of end holding plates 
Ii, three glass connecting rods, 12, 13, ex- 
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Serial No, 476,640, 
Wing therebetween, and a series of spark- 55 
cells indicated generally by the reference 
1 Upon the-end plates 11 are 
appropriate sockets 15 for the glass con- 
nectors 12. In the upper parts of these 
plates are slots 16 for the reception of screw 
projections 17 of sockets 18 in 
h the third glass connector 13 is re- 
tained. ‘The material about the lower part 
¢ slots 16 is beveled, and nuts 19 havin; 
pointed or beveled noses 21 are provided an 
ndapted to he screwed upon the projections 
the beveled portion of the plate 
to hold the top connector in place, Tn this 
* the connector 18 is rendered remov- 
le in order to permit the taking apart and 
removal of the several parts of the device. 

At opposite ends of the series of sparking 
cells are disks 22 against which end clam; 
23 are pressed by means of screw posts 
extending through the plates 11, and by 

sans of which the entire series of sparking 
cells is pressed tightly together and held in 
pleco. ‘The screw posts 24, in the present 
instance, constitute also binding posts with 
which the wires of the cirenit may be con- 

ted to include the sparking device there- 
in. The sparking cells are formed by the 
disks 22 and similar disks 25 arranged in 
series through the device. ‘The disks 22 are 
provided with studs 26 secured thereto by 
means of screws 97 and extending inwardly. 
Each disk 25 is equipped with oppositely 
extending studs or units 28 and 29 which 
are secured together by means of screws 31 
extending through apertures 82 in the cen- 
tral portions of the disks, the gaps 83 being 
provided between the opposed studs or units 
26,28 and 99. The electric current is passed 
throngh the binding posts 24, the disks 22 
and 25. these being formed of conductive 
material, and through the studs or units 26, 
28 and '29, the sparks occurring at the 
ans 33. 

Housings or encasing members 34 are pro- 
vided between the disks 92, 95 and are 100 
formed of insulating material in order that 
the electric current may be directed through 
the sparking elements hereinbefore de- 
scribed. In the present instance these hous- 
ings or encasing members are cylindrical in 
form and composed of glass which is ex- 
teriorly ground in order to dim or modify 
the light from the sparks. It will be seen 
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that each of these members encloses one 
sparking gap and that the cells are formed 
merely by the use of the conductive disks 
and single housings. At the same tine acci- 
dental short cireuiting is prevented, and ac- 
curate occurrence of sparking insured by the 
use of appropriate insulating material. in 
said housings or encasing members. 

‘Extending through the binding posts 24 
and the end clamps 93 is a passageway 35 
through which compressed air from a tube 
36 is introduced into the device, and the 
disks 22 and 95 are provided with apertures 
37 preferably arranged in staggered rela- 
tion to permit passage of air between the 
gaps 33 and throng the various cells. The 
course of air is thus that indicated by the 
arrows, it being introduced ‘through one 
binding post and out at the other. 

"The disks are recessed at points 38 where- 
by to engage the appropriate connectors 12, 
13, and are of such dimension that they en- 
gage the other connector 12 at 39 so. that 
‘said disks are held firmly in place between 
the connectors, In order to vary the length 
of the spark the disks are provided with 
aligned apertures 41 through which a short 
circuiting rod 42 having an insulating 
handle 43 and a split end 44 is adapted to 
extend. A bushing 45 is provided upon one 
of the plates or disks 22, being adapted to 
be positioned thereon by means of a slot 46 
appropriately formed to fit upon the edge of 
the disk. It will be apparent that by in- 
serting this rod. tava a greater or less 
number of the disks, any desired number of 
them may be short circuited so that spark- 
ing will occur only between the units on 
the other disks. It will be apparent that 
with the foregoing construction I have pro- 
vided a spark gap of comparatively few 
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parts, simply arranged, wna ecient in oper- 
a 


Tt is though that the invention and many 
of its attendant advantages will be under- 
stood from the foregoing description, and 
it will be apparent that various changes may 
be made in the form, construction and 
rangement of the parts without departing 
from the spirit and scope of the invention or 
sacrificing all of its material advantages, 
the form hereinbefore described being 
merely a preferred embodiment thereof. 

Iclaim: 

1. An electric spark gap, comprising a 
sation of calle, exch composed of spaced Cink: 
of current conducting material provided 
with projections extending into the cell in 
opposed relationship and a ring of opaque 
insulating material eccentrically positioned 
and extending between said disks and en- 
closing said projections to insure sparking 
therebetween, means for clamping the disks 
and rings of the several cells together to 
form a unitary apparatus, and current con- 
ducting means associated with the disks at 
the opposite ends of the apparatus. 

2 An electric spark gap, comprising a 
sation of calls, ach tompossa of spaved disks 
of current conducting material provided 
with projections extending into the cell. in 
opposed relationship and a ground glass ring 
eccentrically positioned and extending be- 
tween said disks and enclosing snid projec- 
tions to insure eet g Serene means 
for Siemping ¢ disks and rings of the 
several cel gether to form a unitary ap- 

ratus, and current conducting means asso- 
ciated with the disks at the opposite ends of 
the apparatus. 
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‘This invention relates in general to spark 
gas, and more particularly to that type of 
levice adapted for use in electrothereapeutic 
spperains ‘and the like. } 
5 An important object of the invention is 
the provision of a spark gap which may be 
adjusted in substantially infinite degrees 
from zero capacity of the device to maxi- 
mum capacity of the device in order to fa- 
10 cilitate accurate control of the current flow. 
Another important object is the provision 
of w spark gap which insures against sudden 
change in the current passing the gap as is 
common in devices provided heretofore 
1s which have tap switches or similar means 
for connecting in or shunting out fixed spark 
gaps. With such devices, it is undesirable 
to vary the current during a treatment, be- 
cause of the resulting severe shock to the 


ig the provision of a comps 


sali 


venting the production of any appreciable 
magnetic effect by the device when in opera- 
tion, 

‘Numerous other objects and advantages of 
the invention will be apparent as it is better 
understood from the following description, 
which, taken in connection with the accom- 
panying drawings, discloses a preferred em- 
bodiment thereos 

Referring to the drawings: 

” Figure 1 is a side elevation of a device 
embodying my invention 

Fig. 2 is a top plan view thereof; 

Fig. 3 is a bottom plan view thereof; 

Fig. 4 is a section taken substantially on 
Tine 44 in Fig. 1; 

Fig. 5 is a section taken substantially on 
30 line 5—5 in Fig. 1; and 
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45 


6 is a section taken substantially on 
in Fig. 4. 
‘To illustrate my invention I have shown 
on the drawings a pair of framo members 
11 and 12 comprising bars of suitable non- 
conducting material yieldably secured to- 
gether as at 14 by means of Fe 51, 52 and 
88 formed integrally with the upper frame 
member 12 and extending to a jacent the 
lower frame member. A plurality of fixed 
electrodes 15, 16, 17 and 18 having upwardly 
disposed tips are supported from the frame 
member 11 on one side thereof and are ar- 
xanged in parallelism in spaced relationship 
‘along the frame member by means of strips 
of conducting material 63 comprising sup- 
porting members which engage the upper 
and lower sides of the frame member 11 and 
extend therefrom and engage the electrodes 
to support them in position, Similar elec- 
trodes 21, 22, 23 and 24 are similarly sup- 
ported from the frame member 11 on the 
opposite side thereof and each is preferably 
disposed directly opposite a corresponding 
one of the electrodes 15, 16, 17 an 
provide a symmetrical arrangement of the 
sete _Adjustable electrodes 25, 20, 27 
anc aving downwardly. tips are 
tupported from the upper frame member 12 
‘on one side thereof and are arranged in reg- 
istering alignment with the lower fixed elec- 
trodes 15, 16, 17 and 18, and similar elec- 
trodes 81, 39, 38 and 34 are supported on the 
opposite side of the frame member 12 oppo- 
site the electrodes 25, 26, 27 and 28 and in 
‘stering alignment with the lower fixed 
electrodes 21, 2,28 and 24 by means of sup- 
porting strips 78 which engage the upper 
Ind lower faces of the frame member and 
extend therefrom to embrace and support 
the electrodes in assembled position. An 
adjustable handle 35 is provided to vary the 
gpacing ofthe frame members 11 and 12 end 
ereby control the width of the spark gaps 
formed between the tips of the adjustable 
and fixed electrodes. ‘Terminal brackets are 
preferably provided at opposite ends of the 
ae 11 for mounting the device 
in a high frequency apparatus or the like, 
and in the present instance, I have shown 
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brackets 36 and 37 and U shaped brackets 
88 and 39 secured to the frame member 11 
by means of screws 41. These brackets are 
formed to engage suitable terminal post sup- 
5 ports to which the gap may be secured by 
means of shoulder Pins 42 having threading 
engagement in an. enlarged portion 43 of the 
brackets 36 and 87, and adapted for fric- 
tional engagement in suitable apertures in 
10 the supports the frictional enga; b pro- 
viding suitable electrical contagt for.connect- 
ing the device in a circuit. 
ie frame member 11 is or may be of any: 
suitable insulating material of sufficient 
15 length, and is preferably square or rectangu- 
lar in cross section, Shoulder. studs, 44 
having an enlarged portion 45-are-secured to 
the frame member 11 having. a bearing. at 
$6. Two gr more of {heen Shoulder studs 
20 are preferably provided and spaced, an equal 
hears on opposite sides of the center of 
the frame member 11. Spaces are formed 
in the frame member iL above the enlarged 
portion 45 of the shoulder stud 44 to Bro, 
vide a suitable onsing for the lower end of 
a spring 47. A stud 48 having an enlarged 
portion 49 engages. an. aperture through the 
mid portions of the frame member 11. The 
frame member 12 is also preferably: of in- 
sulating material, is, equal in length to the 
frame member il’ and is substantially rec- 
tangular in cross section having a plurality 
of depending bearing Ings 51, 52 and 53 
positioned in alignment with studs 44 and 
48. ‘The lugs 51 and 58 are apertured as at 
BA tor and provide a free sliding fit 
for the studs 44 and counterbored as at 55 
to provide a housing for the Upper end. of 
the spring 47, which normally tends to 
separate the frame members 11 and 12, Tho 
Ing 52 is apertured as at 56.to provide a 
free sliding fit for the stud; 48 and. may be 
counter-bored as at 87 to. provide clearence 
for the enlarged portion 49 of the stud 48. 
Separating movement of the frame members 
IL and 12 is limited by threaded caps 58 
engny ing the threaded end of the studs 44, 
whieh protrude above: the  h per: surface 
of the frame member 12. The adjustin, 
handle 85 is formed of insulating material 
and; has. a threaded bushing 59 moulded 
therein for engaging the threaded end of 
the stud 48 which protrudes above the upy 
surface of the frame member 12. A washer 
61 is, preferably. placed between. the adjust- 
ing ‘handle 85 and, frame ‘member 12 to 
reduce friction, It will-thus be: noted. that 
rofation. of the. operating handle 35.in.one 
direction, forces the frame.member 12 tosrard 
the frame member 11 against the compres- 
sion. of the springs 47, and rotation in the 
opposite direction permits the springs to 
separate the. frame. members 11and 12 and 
to vary the gup. between, the. several, clec- 
les. 
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The fixed electrodes 15 to 18 and 21 to 
24 inclusive are formed from a suitable con. 
ducting material and_each comprises a 
shoulder pin 62 of sufficient length to ex- 
tend through the supporting strips 68 which 
are secured to opposite sides of the favo 
member 11 and which are apertured for the 
purpose. The pin 62 is threaded at 63 to 
receive a nut 6£ by which pin is secured in 
Position. through the apertured supporting 
strips 68. A. portion 65 of the pin 62 ex: 
tends upwardly to form a contact, member 

a platinum or other suitable contact 
point 40 suitably secured thereon: "Tins tips 
of the fixed electrodes are disposed in a 
plane intermediate the frame members 11 
and 12, A plurality of annular radiatin, 
fins. 66.are positioned. over, the. pin 62, ant 
between the links 68 for cooling the clec- 
trode. 

‘The adjustable electrodes 25 to 28 and 81 
to. 84 inclusive are formed of suitable con- 
ducting material and, are supported. in, an 
suitable manner providing: longitudinal ad- 
justment of each electrode, in.order that the 

ixed and movable electrodes may be spaced 
adjustably apart to provide spark gaps 
therebetween. In. the. present. instance, T 
have shown screw threaded electrodes ‘71 
each provided with a platinum or other 
suitable contact point secured toa lower 
end thereof and a control handle 73, secured 
to the opposite upper. end of the. electrode. 
A. bearing sleeve. 74 having an internal 
threaded portion 75 adapted to threadingly 
engage. the electrode 71 and having an en- 
langed shoulder 76 at the upper end and an 
externally threaded portion 77 at'the lower 
end, is arranged to. support each electrode in 
place. The bearing sleeve 74. has suicient 
length to extend through. a pair of support- 
ing strips 78 which are secured to the op- 
Posite sides of che. frame member 12 and 
which are, apertured. to accommodate the 
bearing sleeve. 74. A. plurality of annular 
radiating fins 79 which Provide a means for 
spacing the supporting strips. 78 apart are 
‘assembled exterzally ugon the bearing sleeve 
between the strips. ‘The shoulder 76. is 
Adapted to. engage the upper of the sup- 
porting strips. 78 and upon: assembly is s- 
cured in place by means of a nut 81 engag- 
ing the threaded portion 77 at the bot. 
tom end of the sleeve and engaging the low- 
er of the: supporting strips 78. "A. second 
threaded nut 82 having internal threaded 
engagement: with, the electrode 71 and ex- 
ternal sliding engagement with the bear- 
ing sleeve 74 and having. a depending fin- 
ger 83 edapted to e a recess: or aper- 
fare 84.n the upper of the supporting strips 
18 is provided, at the top. of the spacing 
sleeve 74, and an annular spring. 85, having 
a normal, upward pressure, is arranged ina 
pocket 86 at the upper end: of the. spac 
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ing sleeve 74 and provides. frictional en- 

agement therewith to prevent rotation of 
the electrode 71 such as may be caused. by 
vibration of the device set up by the dis- 
charge of electrical current across the spark 


aps. 
S'Phe supporting strips 68 and 78 for the 
adjustable electrodes are electrical conduc- 
tors and provide electrical connection be- 
tyveen adjacent electrodes. ‘The spark gaps 
formed between the spaced ends of co-op- 
crating upper and lower electrodes are ar- 
ranged electrically in series between the 
bracket electrodes 42 by means of the elec 
trical interconnection of the various elec- 
trodes through th connecting strips 78 and 
68. The electrodes 21 and 34 are secured 
by short strips 68 to the supporting brack- 
ets and connected electrically to the pins 42. 
‘The electrodes 15 and 18 mounted opposite 
the electrodes 21 and 24 are electrically 
connected to the electrodes 22 and 23 
mounted adjacent the electrodes 21 and 24 
by means of the diagonal connecting strips 
68, and the adjacent electrodes 16 and 17 
ang, eletrically connected and supported in 
position by a V-shaped connector. ‘The up- 
per and lower electrodes are each connected 
electrically to a diametrically opposed elec; 
trode, electrode 2% being connected to 81, 15 
to 221 B2 to 26, 16 to 17, 97 to 33, 18 to 23 
and 28 to 34 by means of the transverse con- 
posting strips 78. All the spark gaps 
formed between cooperating electrodes are 
thus arranged in series and the spark gap 
cirenit extends from a termi support 
42 through the short support strip 68 to the 
lower electrode 21 and up through spark 
p to the co-operating upper electrode 31, 
thence across the device through one of the 
cross connectors 78 to the diametrically dis- 
posed electrode 25 and down through a gap 
to the cooperating lower electrode 15, thence 
diagonally through one of the long strips 
68 to the lower electrode 22 and up 
a spark gap to the cooperating upper eleo- 
trode 32 thence across the device pipeg 
another of the cross connectors. 78 to tl 
iametrically disposed upper electrode 26 
and down through a spark gap to the co- 
operating lower electrode 16. This some. 
what spiral path of the cireuit through 
Toviee now reverses, ‘The lower electrode 
16 is connected to the adjacent lower elec- 
trode 17 on the same side of the device by 
means of the V-shaped connector 68 in- 
stead of to the diagonally di elec- 
trode 23. The circuit from the lower elec- 
trode 17 continues up through a spark gap 
to the cooperating upper electrode 27, thence 
across to the diametrically disposed elec- 
trode 33 and down through spark gap to the 
cooperating lower electrode 23, thence di- 
agonally across to the lower electrode 18 and 
up through a spark gap to the cooperating 


through j 


3 


upper electrode 28, thence across the device 
to the diametrically disposed upper elec- 
trode 84 and down through a spark gap to 
the cooperating lower electrode 24 which is 
connected to the other terminal support 42, 
thns completing the circuit between the ter- 


minal supports. 

‘From this description it will be noted that 
the spark gaps lie in a plane and are sym- 
metrically grouped. When a discharge oc- 
curs, current will flow through the spark 
gap circuit between the terminal posts 42, 
the current travels. upwardly across the 
spark £R formed between ‘terminals 21 
to 31, to 82, 17 to 27 and 18 to 28, while 
travel downwardly between terminals 
25 to 15, 26 to 16, 33 to 23, and 34 to 24, 
and vice versa. It will also be noted tl 
the igaps besides being arranged symmetr: 
cally are connected electri so that the 
magnetic fields produced by the gaps upon 
discharge are balanced about any axis ng 
in the plane of the gaps and mat whi 
the gaps are symmetrically disposed. ‘This 
arrangement provides a non-magnetic spark 

1p device, in which the fields produced b; 
the individual spark pe counteract ani 
nullify each other and substantially elim- 
inate the possibility of magnetic disturb- 
ance produced by the resultant of the in- 
dividual elds. ‘The nllieston of the 
magnetic effect is produ wpiny 
the spark gaps Transetrigally ad by sed 
necting the pars eletrcally in such ¢san- 
ner that the instantaneous current flow 
across the individual gaps produces a plu- 
rality of symmetrically disposed magnetic 
fields, the magnetic sum of which is sub- 
stantially zero, 

Tt will be noted that a slight movement 
of the operating handle 85 produces a con- 
sierable variation in the total effective gap 
of the device, which comprises the sum of the 
lengths of the individual gaps and that ad- 

justment of any of the knobs 73 which con- 


trol individual gap setting provides an ex- 
tremely fine vernier adjustment. All of the 
gperating handles are threaded eo that the 

jange in the spark gap setting and hence 
in the amount of current passing Brongs 
the gap may only be effected: gradually. 
‘This feature prevents sudden variations in 
the current which, as before noted, shock 
the patient. Adjustment to accommodate 
for wear or deterioration of the contact 
points of the electrodes are also possible be- 
cause of the adjustability of the electrodes. 

‘The utility of a non-magnetic spark gap 
is most apparent when a spark gap is Te- 
quired in apparatus including delicate meas- 
uring instruments. The operation of such 
instruments may be seriously effected by ex- 
ternal tic disturbances with the re- 
sult that when ordinary spark gaps are used, 
it is necessary to mount the gap in a sep- 
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arate container ioned at a distance 
from the delicate instruments, or to shield 
the gap in a specially constructed compart- 
ment providing a magnetic shield. Such 
5 assembly is cumbersome, costly. and pro- 
Fides an_inconveniently’ bulky ‘apparatus. 
The non-magnetic spark gap obviates the 
necessity of shielding delicate instruments 
from the magnetic disturbances and. al- 
:» lows the provision of compact apparatus at 
* correspondingly low east of production. 
Tt is thought that the invention and many 
of its attendant advantages will be under- 
stood from the foregoing description, and 
it will be.apparent that various changes may 
be made in the form, construction and ar. 
rangement of the parts without departing 
from the spirit.and: scope of the invention 
or sacrificing. all of its material advantages, 
) the form hereinbefore described being mere: 
1y a preferred embodiment thereof. 
Tclaim: 


1. A spark gap device comprising a frame 
member, a plurality of Bsed electrodes supe 
ported ‘symmetrically from said frame 
member, a second frame member and a 
plurality of movable electrodes supported on 
said second frame member arranged to co- 
operate with said fixed electrodes and hav. 
ing axial alignment with said fixed clec- 
trodes, spark gaps being formed between 
the cooperating: fixed and movable clec- 
trodes, means securing said frame members 
in spaced relationship, and means for vary- 
ing said relationship’ to provide gap ad- 
Jugiment between cooperating ‘lectrodes. 


& plurality of electrodes adjust- 
secured to said second frame member 
and arranged to cooperate with said fixed 
electrodes to form spark gaps therebetween, 
cooperating electrodes being arranged. in 
alignment, connecting means for connecting 
said first mentioned frame member and sai 
second frame member, and means varying 
the space betwean said frame members to 
simultaneously vary the gaps between said 
fixed and said adjustable electrodes. 

8. A spark gap device, comprising, a 
frame member, a plurality ‘of electrodes se- 
cured to said frame member, a second frame 
member, a plurality of electrodes adjustably 
secured ‘to said second frame member and 
arranged in registering alignment with sai 
fixed electrodes and to. provide spark gaps, 
connecting means for connecting said rst 
mentioned frame member and said second 

‘ame member, and means varying the space 
between said frame members to simultane. 
ously vary the gaps between said fixed and 
said adjustable electrodes, said fixed and 
adjustable electrodes being connected in se- 
3, ies. 


& 


4A. spark device comprising a 
frame member, plurality of Axed. cleo. 
trodes secured to said frame member, a sec- 
ond frame member, a plurality of adjust. 
able electrodes secured to said second frame 
member and arranged in registering align- 
ment with said fixed electrodes and to pro- 
vide spark gaps, connecting means for con- 
necting said rst mentioned frame mensber 
and said second frame member, and means 
varying the space between said frame mem- 
bers to simultaneously vary the gaps be- 
tween said fixed and said adjustable elec- 
trodes, said adjustable electrodes having 
threaded engagement in said second frame 
member to provide adjustment for indi- 
vidual spark gaps. 

5. A spark’ ap device, comprising a plu- 
rality of pairs 0 sparke gap electrodes, each 
pair comprising a fixed and a movelle clas. 
trode, means for adjusting the movable elec- 
trode of each pair toward and into contact 
with its companion fixed electrode, and 
means for simultaneously moving all of 
said movable electrodes toward and from 
their companion fixed electrodes. 

6. A spark gap device, comprising a pair 
of frame members. arran; for ‘relative 
adjustment toward and from each other, a 
set of fixed electrodes carried in one of sai 
frame members, and a set of movable elec- 
trodes carried in the other frame member 
and. in axial registration with said fixed 
electrodes, and carriers for said movable 
electrodes ey. mounted in said frame 
member for individual adjustment of said 
movable electrodes, 

HOWARD H. OSBORN. 


0 


vid 06 


100 


no 


8 


186 


Oct, 13, 1931. W. 8. CHAPMAN ETAL 1,827,306 
ELECTRODE 


Filed Sept. 14, 1925 


Patented Oct. 13, 1931 


UNITED STATES 


1,827,306 


PATENT OFFICE 


WARREN B, CHAPMAN, OF CARTHAGE, MISSOURI, AND: HERMAN G. FISCHER, OF “ 
CHICAGO, ILLINOIS, ASSIGNORS TO H. G. FISCHER & CO, OF CHICAGO, ILLINOIS, A 


CORPORATION OF ILLINOIS 


ELECTRODE 


‘Application filed September 14, 1925. Serial No, 56,255. 


Our invention relates to electrotherapeutic 
instruments and has for its object the provi- 
sion ofan improved vaginal elestrode having, 
among others, the advantages below al- 

ug luded to, 

‘An important advantage of the instrument 
of our invention is that itis made to conform 
to the contour of the vagina and thus not only 

|. renders possible more efficient treatment of 
ro the parts affected but is adapted to be held 
properly in place during the treatments, 
invention also provides a construction 
adapted to further aid in holding the instru- 
ment in place by means of an angular part 
or “vulval groove” over which the hymenal 
portion of the vagina closes after insertion of 
the instrument and prevents the same from 
falling out 

‘A durther object of the invention is the 
provision of « vaginal electrode formed to 
provide a coryical bowl adapted to fit snugly 
Over the cervix uteri, and, if desired, to ele- 
vate the same, thus obtaining certain de- 
sirable results in treatments not obtainable 
with any other, type of electrode. 

‘Another and highly important feature of 
tho invention is the provision in an electrode 
of this character of a stem formed to receive 
‘a thermometer in » manner to provide tem- 
a0 perature readings at all times during the 

Course of the treatment, advising the phy- 
siciay of the temperature conditions of the 
inserted part of the electrode and, thereby 
of the results being obtained. 

Numerous other objects and advantages of 
the invention will be apparent as it is 
tnderstood. from the following description, 
Which, taken in connection with the accom- 
praying draming, discloses a preferred em- 
40 bodiment thereof. 

‘Referring to the drawings: 

Fig. 1 is a view of the instrument placed 
in the vagina and showing its relation to the 
pelvie viscera 

‘Fig.2 isa longitudinal sectional view show- 
the relation of the thermometer to the elec- 
trode; and 

‘Fig. 3 is a plan view of the cervical bowl 
of the instrument. 

(On said drawings we have shown for il- 
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ustrative purposes only, a preferred form 
of the invention in which the reference char- 
acter 11 indicates a non-insulated portion of a 
tip having an insulating part 12 joined there- 
to, said non-insulated portion being formed 55 
with a bow! 18 fora purpose which wil prs: 
ently appear and said insulating part having 
‘an insulating stem 14 extending rearward) 
therefrom. Suid stem and the part 12 are hol- 
low and adapted to receive a metal tube 15 
which is threaded into a socket 16 in the non- 
insulated portion 11 of the tip as indicated 
4¢.17 in Fig. 2. A rubber cap 18 is threaded 
‘onto the rear end of the stem 14 and receives -- 
an enlargement 19 formed on the rear end of 
the tube 15, this: construction binding, the 
parts together in evident manner to form a 
unitary device. The electrode is connected 
with the electric cireuit by'means of a con- -- 
tact rod 21 threaded into the enlargement 
19 of the tube 15 and connected with a wire 
22 which may form a part of a D’Arsonval 
connection. Said rod being insulated by an 
arigularly extending insulating member 23. 
instrument is made to accurately con- 
form to the shape of the female organs and 
may be introduced through the anterior open- 
ing or hymenal portion of the vagina. ‘This is 
the narrowest portion of the vagina and the 
surrounding vulval muscles 25 offer some re 
sistance to the introduction of the instrument. 
‘After the instrament is properly positioned, 
the vulval muscles contract and embrace a 
groove 24 formed in the insulating portion 12 
Of the tip to retain the electrode in position. 
‘After insertion the bow! 13 of the instrument 
4g pushed to the extreiie posterior form of the 
vagina and engages the cervix uteri 26, as 
shown in Fig. 1. The cervical bowl 13 is 
shaped to fit over the cervix and to be retained 
in position by the suction thereof. This is an 
important feature of the invention for all 
other vaginal electrodes work out of position 
during operation, and have to be held in place .. 
by externally applied means. An indifferent ‘95 
jrode 27 is applied to'the abdomen and is 
connected electrically to a battery 20 through 
suitable means for'cirenit control. = 
‘The insulation 12 and 14 extends well with- 
in the vagina‘ to protect the external tissues ‘ibo 
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thereof from the heat of the conductor 13, 
making the effective internal tip temperature 
much higher than is possible with other types 
of electrode which do not insulate the ex- 

© ternal tissues from the heat of the Sectaies 
and which consequently have to be operat 

at temperatures low enough to accommodate 

the tolerance of the external tissues. The 

vaginal mucosa will tolerate temperatures 
greatly in excess of the external skin. 

‘The curved stem 23 when attached to the 
electrode stem produces a downward pull 
thereon that automatically elevates the uterus 
and brings a sagging, sub-involuted 0} 
into its proper position, thus facilitating 
treatment thereof by bringing the organ 
closer to the indifferent electrode 27 and pro- 
moting a greater concentration of current 
thereon, 

A thermometer 31 may be inserted through 
the cap 18 into the interior of the tube 15 to 
dispose the tip 32 thereof in the socket 16 of 
the electrode tip 11, so that the temperature 
thereof is at all times determinable. This is 
an important feature inasmuch as it is pos- 
sible to much more accurately control the 
effects of the treatment and to avoid over- 
heating and resultant burns. No thermome- 
ter has been provided in any other electrodes, 
and it has been necessary for the physician to 
treat patients according to an estimated toler- 
ance, and concentration of heat n¢ to 
destroy the organisms of infection, With the 
‘apparatus of applicants’ invention it is pos- 
sible at all times to determine whether or not 
the parts are heating properly and if not to 
check the technic to determine wherein the 
fault lies, 

It is thought that the invention and many 
of its attendant advantages will be under- 
stood from the foregoing description, and it 
will be apparent that various changes may be 
made in the form, construction and arrai 
ment of the parts without departing from the 
spirit and scope of the invention or sacri- 

icing all its material advantages, the form 
hereinbefore described being merely a pre- 
ferred embodiment thereof. 

We claim: 

1. An electrotherapeutic device comprising 
an electrode por a tip insertable in a 
body cavity, means for connecting said tip 
in an electric circuit, and a stem secured to 
said tip and adapted to be disposed outside 
said body cavity when the device is in 
said stein comprising a hollow tube of con- 
ducting material, means for connecting the 
same into the circuit, the inner end of said 
tube being engaged with said tip, and an 
insulating member in which said tube is en- 
closed, said tube being adapted to receive a 
thermometer for indicating at a visible point 
the temperature of the inserted tip. 

2. Anelectrotherapeutic device, comprising 
, 65 an electrode including a non-insulated tip 
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formed with a bowl to engage the cervix uteri 
when inserted in the vagina, an insulated stem 
having a shoulder thereon with which the 
vulval muscles engage by contraction there- 
about to hold the device in place in the 
a, and means for connecting the elec- 
in an electric cirenit, 
WARREN B, CHAPMAN, 
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‘This invention relates to X-ray machines and 
has mote particular reference to improvements 
4n spark gap mountings for such apparatus. 

‘A prinelpal object of the present invention is 

5 the provision of spark gaps which will prevent 
shock to the flexible insulated cables, or exces~ 


0 


6 


20 
equal distance from the other two electrodes. 

‘Numerous other objects and advantages of the 
invention will be apparent from the following 
description, which, when taken in connection 

25 with the accompanying drawing, discloses a pre- 
ferred embodiment thereof. 

On the drawing, 

Figure 1 shows, diagrammatically, the relation 
of the spark gap'to an X-ray tube; 

30 Fig, 2 is a side elevation of the electrodes of 
the spark gap and thelr mountings; and 

Fig, 3 is a top view of the spark gap. 

Referring to the drawing, reference character 
{1 indicates an X-ray tube. ' Two electrodes con 

95 nect this tube with high potential flexible in- 
ulated leads 12 and 13. ‘The X-ray tube is wired 
in the ustal way, using the high tension leads (2 
and 18 connected to the cathode and anode, re- 
Soectively, and a subsidiary source of electric 
40 energy 10 for heating the cathode. 

‘A spatk gap system, indicated at 15, 1s shunted 
‘acrost the high voltage leads 12 and 13. ‘This 
spark gap system comprises two electrodes 
and 17 which are conductively connected with 

45 the high voltage leads 12 and 13, respectively, 
and a third electrode 18 which is grounded. 
‘Upon surges of electric energy arising in the 
high voltage clreuit, discharge will occur between 
either one of the electrodes 16 and 11 and the 

50. grounded electrode of the spark gap, thus avoid- 
ing injury to the high tension leads. 

$n the embodiment of the invention illustrated 
in the drawing, the spark gap is supported by a 
base or plate 28 carrying two posts 21, 22 which 

55 are or may be made of insulating material, such 


as synthetic resin, phenol condensate, or the like, 
and are suitably held in position on the base 20. 
‘These posts are provided with axial bores to re~ 
ceive the high potential leads 12 and {3 extend- 
ing therethrough. The electrodes 16 and 17, 5 
which constitute the outer electrodes or high 
potential electrodes of the spark gap, have the 
form of metal spheres, each sphere being se- 
cured to a short threaded stud 23 and 24, re~ 
spectively. 10 

‘The cylindrical posts 21 and 22 are each pro- 
vided adjacent the top with a radial tapped hole, 
adapted to receive the threaded stud of the re~ 
spective sphere, so that upon proper insertion 
of the threaded stud into the respective tapped 16 
bore, the stud will be moved into conductive con- 
tact with the respective lead 12 and 13 to con- 
néet the respective sphere conductively with the 
ssaid lead. 

‘The tapped bores in the two posts 21 and 22 20 
are positioned an equal distance from the surface 
of the base 20 and are arranged within said 
posts in such manner that the radial lines ex- 
tending from the centers of the electrodes 16, 17 
axially through the studs 23, 24 form, on each of 25 
the mountings, an equal angle with a line con- 
necting the axes of the posts 21, 22. 

‘The central electrode of the spark gap 18 1o~ 
cated at a greater distance from this connecting 
Une, preferably in such manner that extensions 30 
of the radial lines through the spheres 16 and {7 
‘will intersect each other in the center of the 
third electrode 18 which is grounded. ‘The three 
electrodes, therefore, may be described as being 
mounted in triangular relation with the two out- 36 
cr electrodes located at the ends of the base of 
an isosceles triangle at the apex of which the 
central electrode is mounted. 

This thid or grounded electrode 18 also is 
provided with a threaded stud 25 which extends 40 
diametrically through a tapped passage in the 
post 26 of the spark gap mounting, whereby 
Said electrode {8 may be spaced different dis- 
tances from the said connecting line, or base of 
the triangle. A nut 27 is adapted to maintain 45 
the stud 25 and third electrode 18 in adjusted 
position relative to its post 26 and to the other 
elcotrodes of the spark gap. 

‘The electrodes (6, (1, 18 of the spark gap 
are directed toward each other solely with thelr 50 
spherical surfaces and are so spaced that the 
Gischerge of the spark from one outer electrode 
to the other outer electrode, while skipping the 
central or grounded electrode, cannot occur. 

‘Tt is thought that the invention and many of 55 
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its attendant advantages will be understood from 
the foregoing description, and it will be apparent 
that various changes may be made in the form, 
construction and arrangement of the parts with- 
out departing from the spirit and scope of the 
invention or sacrificing all of its material ad- 
vantages, the form hereinbefore described being 
merely a preferred embodiment thereof. 

‘We claim: 

A spark gap arrangement for X-ray tubes, 
comprising @ base, posts carrying the leads for 
the X-ray tube mounted on said base, electrodes 
fixedly secured to said posts, studs interposed be- 
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tween the surface of the electrodes directed to- 
wards said posts and the leads within said posts, 
4 third post rising from the base, and a grounded 
electrode secured to said third post out of aline- 
ment with said first mentioned electrodes and 
spaced equally therefrom, said grounded elec- 
trode being adjustable on a line extending at 
right angles to a line intersecting said first 
mentioned electrodes. 


HERMAN G. FISCHER, 
PETER P. MUSKET, 
HOWARD H, OSBORN. 


10 


H. G. FISCHER 2,155,786 


RIGH PREQUBNCT APPARATUS 


April 25, 1939. 


6 Sheets-Sheet 1 


Filed July 9, 1956 


_Teeerlor, 
serial G Lescher 


April 25, 1939. HG. FISCHER 2,155,786 
"HIGH FREQUENCY APPARATUS 
Filed July 9, 1936 6 Sheets-Sheet 2 


LZ 


y 


ax LEGS 


2,155,786 


H. G. FISCHER 
HIGH PREQUENCY APPARATUS 


April 25, 1939. 


6 Sheots-Sheet 3 


Filed July 9, 1936 


Zl 


WW U2 


7 


TAlOr™ 
ler iaiz G Le 
Ly COnolatl fof orgz,. 


BY 


HG. FISCHER 2,155,786 
RIGH PREQUENCY APPARATUS 
Filed July 9, 1936 6 Sheeté-shest 4 


=U 
~ 3 


April 25, 1939. H. G. FISCHER 2,155,786 
AION PREQUENOY APPARATUS 
Filed July 9, 1936 6 Sheets-Sheet 5 


asi) 
PILZ 
-Z_—_SSS$ss 


Ae. Bs verso 
Herman Glischer 


Ly A. 


ly 


April 25, 1939. H. G. FISCHER 2,155,786 
HIGH FREQUENCY APPARATUS 
Filed July 9, 1935 6 Sheets-Sheet 6 


Fy 


Cee’ 
osoueros 


Lie 


(e-meran 
omcnemron 


Patented Apr. 25, 1939 


UNITED STATES 


2,155,786 


PATENT OFFICE 


2,155,788 
HIGH FREQUENCY APPARATUS 


‘Herman G. Fischer, Biver Forest, Ul, asslznor to 
HL G. Fischer & Oo, ine, Chicago, Hl, a cor- 


oration of 


Application July 9, 1996, Serial No. £9,854 


10 Claims, 


‘The invention relates generally to high fre- 

‘quency apparatus and more particularly to such 

apparatus adapted to be used by physicians for 

therapeutic and other simflar purposes. 

For therapeutic, surgical of similar purposes 
several different frequencles or wave lengths may 
be employed and the varlous elements of the 
apparatus for producing any particular wave 
Jength must be properly and accurately inter- 
10 related as to design and assembly. ‘The appara 

tus generally comprises transforming and rec- 
tifying means arranged to supply current to an 
oscillator which, by its design, determines the 

‘wave lensth of the output current to the patient's 

clrcust. Tn connection with each oscillator 

‘there is conorally provided a capacity current 

control designed perticulsrly for the oscillator 

with which it 1s used. 

At the present time wave lengths of 6, 12, 18 
or 2¢ meters, as well as others, are commonly 
employed, While any one of these wave lengths 
may be employed with satisfactory results for 
substantially all therapeutic or surgical purposes, 
there {8 an occasional swing of opinion favoring 
a particular wave length. At least there 13 a 
‘growing belief that certain wave lengths are more 
beneficial than others for certain treatments, or 
for the treatment of different portions of the 
Dgdy. To follow these trends in thought, & 
40 physician, at present, must have several complete 

machines and thus must have such » large in- 

vestment in high frequency apparatus that it 
becomes a substantial burden which many phy- 
sicians are loath to assume. 

35 * An important object of the present invention, 
therefore, 1s to obviate this necessity for such & 
burdensome Investment by providing a new and 
tmproved high frequency apparatus wherein the 
various operative elements are interrelated to 

4 each other in such a manner as to permit ready 
Alsconnection and removal of the oscillator por- 
tion thereof and repiscement by another oscll- 
Intor arranged to supply current of @ different 
‘wave length. 

45 Another object Js to provide such apparatus 
‘housed and arranged in a cabinet in such a man- 


ner as to permit withdrawal of the oscillator 


from the cabinet as s unit for replacement by 
fan oscillator having different output character- 
50 istics. 

Another object is to provide high frequency 
apparatus of this character wherein the operative 
elements of the device are automatically disabled 
‘as an incident to the opening of the cabinet. 

88 Another object 1s to provide high frequency 
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apparatus wherein the removable oscillator unit 
4s automatically connected in proper relation to 
the power unit as an incident to the placing of 
the oselllator in the cabinet, 

Further objects and advanteges will become § 
readily epparent from the following detailed de- 
scription taken in connection with the eccom- 
panying drawings, in which: 

Fig. 1 {s a front elevation of a preferred form 
of the Anvention. 10 
Pig. 2 fs a section approximately along the line 

2-2 of Pig. 1. 

Fig. 3 is & rear view of the preferred form of 
apparatus with the rear cover removed. 

Fig, 4 15 a view similar to Pig. 2 (with the rear 16 
wall of the cabinet removed and the oscillator 


is an enlarged fragmentary section ap- 20 


Fig. 6 
prenimnty alng the tne 8 of Re. ath 


‘8 view similar to Pig. 6 with o difterent 95 
form of oscillator unit installed. 

Fig. 91s 8 section along the line #9 of Fig. 

Fig. 10 is a fragmentary side elevation of 
oscillator unit iilustrated in Fig. 8, 

Pig. 11 1s a fragmentary view simflar to Pig. 2 20 
and showing a modified form of connecting 
means. 

Pig. 12 is a fragmental view of the connecting 
means of Fig. 11 as viewed from the right in 
Fig. 1, 

Fig. 18 is a diagram of the power transformer, 


Pig. 14 is a wiring diagram of the oscillator 
unit fitustrated in Figs, 1 to 5. rr) 
Fig. 16 is @ wiring diagram of the oscillator 

‘unit iustrated in Figs. § to 10. 

‘While there {s illustrated in the drawings and 
shall hereafter be described in detail a preferred 
form of the invention, it is to be understood that 45 
the invention is not’ limited to the particular 


by those skilled in the art without departing from 
‘the spirit and scope of the invention as expressed 50 
im the appended claims. 

In the exemplary form illustrated in the draw- 
ings, the invention is herein embodied in a high’ 
frequency apparatus of the type used for thera~ 
peutic and other similar purposes. ‘This ap- 65 
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paratus (see Figs. 1 to.5) {8 contained in a cabl- 
net 20 having e front instrument mounting panel 
21, side walls 22 and 23, a rear removable wall 
or'panel 24, a bottom board 25, a top 26 end an 
6 intermediate shelf or oscillator unit supporting 
frame 21, The lower compartment 28 formed 
Intermediate the bottom 25 and the shelf 27 is 
herein utilized for the power transformer, con- 
. trol and rectifying devites illustrated diagram- 
10’ matically in Fig. 18. A compartment 28 formed 
intermediate the shelf 27 and the top 26 of the 
cabinet is utilized to house one of a plurality of 
removable and interchangeable oscillator units 
of the apparatus. One form of such @ unit, 
18 adapted to generate high frequency current of 
a wave length of approximately 18 meters is in 
dicated at 30 in Pigs. 2 to 5, while a similar unit 
for generating current with a wave length of 
‘approximately 6 meters is indicated at 31 in Figs. 
20 8 to 10, 

In the present form of the invention, the pow- 
er transformer, control and rectifier devices are 
permanently mounted in the cabinet and on the 
control panel and consist generally (Pigs, 2, 3 

9% and 13) of a filament transformer FT having a 
primary 32 and secondaries 23, 33 and 33”, 
Plate transformer PT having a primary. 34 and 
secondaries 35 and 36’, a pair of rectifler tubes 
26 and 37 sultably connected to said transformer 

30 secondaries, « 12-point auto transformer control 
having a winding 38 and a control switch having 
handle 38. A suitable power supply, such as 60 
cycle alternating current, may be connected to 
the apparatus by means of a plug receptacle 40 

98 accessible through a suitable aperture in the 
‘back panel 24. Ono terminal of this receptacle 1s 
connected directly to one terminal of the filament 
‘transformer primary 32 by a wire 41. and to one 
end of the auto transformer winding 38 by means 

40 of a wire 41’, whereas the other terminal of the 
receptacle 40 is connected to the other terminal 
of the primary $2 through a safety switch 

_ (Pigs. 3, 6,7 and 13) and a filament switch 
(Pigs, 1 and 13). A plate clrowt switch 67 

45 suitably connected in series with switch 66 in the 
Jead to the other terminal of the winding 38, and 
preferably en outlet connection receptacle 46 1s 
‘eonneoted in parallel with the late switch 47 for 
recelving foot switch leads. The iilament switch 

0 46 and plate switch 47 are preferably of the 
‘tumbler type fllustrated, and the safety switch 45 
may also be of the tumbler type and arranged 


the midpoint of the plate transformer second- 
367 Js 2 milliammeter S¢ (Figs. 1 to 
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i 
i 
i 
i 
: 


8 fixed position on the front panel 21 to indicate 
the power output of the apparatus when in op- 


denser are céftnected by a wire 10 to the mid- 
point of the coll 62. 

‘The filaments F of the tubes are suitably con~ 
nected by wires 15 and 16 to a pair of filament 
terminals 11 and 78 carried on the rear portion 5 
of Gao bane 9 of Se caciletor uni, 


and 88 to @ grid terminal 84 carried on the rear 
of the base 30’. A plate terminal #5 on 10 
the base 90° adjacent the other filament terminal 
18 is connected through a redio frequency choke 
and by e wire 86 to the midpoint of the coil 62. 
In the present form of the invention, x plural- 
ity of output terminals are provided for the os- 15 
cillator untt to facilitate attaching the electrode 
tent's clrcult leads. ‘Thus, as filustrated. 
terminals |, 2, 3 and 4 are 
1 and 2 being connected 
through sultable wires 91 and 92 to intermediate 29 
snd ‘66, whereas terminals 
4 are connected through suitable tuning 
the ends of cotls 68 and 66. 
¢ form of oscillator unit Mlustrated in Figs. 1 
5 and 14 also has a patr of terminals I con- 9 
protective condensers 
‘the coll 62 approximately 
the ends thereof. ‘These out~ 
are adapted for use with a coil type 
of electrode for induction therapy. ‘0 
‘As mentioned hereinbefore, the invention 
makes provision for the ready removal of one 
‘oscillator unit and the insertion of another into 
‘the cabinet 20 for the purpose of changing the 
wave length of the high frequency current. ‘This gy 


: 
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tuning device of the different oscillator units as 
Well as for the reception of the output terminals 
of the different units and furthermore by pro- 49 
viding suitable and convenient means for con- 
necting the output terminals of the rectifier unit 
to the input terminals of the oscillator unit. AS 
filustrated herein, the panel 211s provided ‘with 
a suitable opening 100 (Figs. 4 and 5) through 4y 
‘which the control member or shaft #01 of the 
tuning condenser projects when the oscillator unit 
4s properly installed, the ond of the shaft 101 
being of Irreqular section so as to require the ap- 
plication of a manual contro! handle (02 ina 
predetermined angular position with respect to 
the shaft, In this way # pointer portion 102’ of 
the member 102 (Fig. D indicates on a seale 
103 the angular position of the rotor of the con- 
denser. ‘The induction therapy terminals T pro- 55 
fect from the front panel 30” of the unit as i 
Justrated most clearly in Figs. 2, 4 and 8 and ex- 
tend through sultable openings 106 and 108 in 
the panel 21 to faciittate insertion of a pair of 
electrode leads. ‘The panel 21 is also provided go 
‘with openings (’, 2’, 3” and 4” suitably positioned 
s0 that when the oscillator unit-4s installed these 
fare alined with the output terminals 
1, 2, 3 and 4 respectively so that the connectors 
on the ends of the electrode leads may be in- 65 
serted through the openings, |', 2", ete. and into 
engagement with the output terminals {, 2, etc. 
Preferably, an additional opening 106 is provided 
‘somewhat centrally of the panel 21 to receive a 
plug (07 mounted on the front panel 30” of the 70 
‘oscillator unit, which plug may conveniently bear 
‘8 numeral indicating the wave length of the os 
calaor, the wave length in Fig, 1 elng indented 
3s 
‘To connect the output terminals of the rectl- 15 


80 
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fier device with the input terminals of the oscil- 
lator unit, a plurality of relatively short, flexible 
leads F*,'G’ and P’ sre provided, ‘The lower 
‘ends of these leads are suitably anchored to the 
5 corresponding output terminals of the rectifier 
device, the upper ends of these leads being. pro- 
vided with plug type terminals for insertion into 
input terminals 71, 78, 64 and 85 of the oscil- 
ator, sald Input terminals being preferably of a 
10 Socket type. ‘Thess leads are preferably short, 
not only to facilitate their insertion In the socket 
terminals, but also to require the oscillator unit 
to be inserted completely into the cabinet before 
{t 1s possible to connect the upper ends of the 
15 leeds to the socket terminals of the oscillator. 
As an additional means to insure complete in- 
sertion of the oscillator unit before the unit can 
be operated, the safety switoh 45 is so mounted 
fa the lower portion of the cabinet 20 that the 
20 operating clement 48° of the switch Is engaged by 
an arm or bracket 45” carried on the lower 
portion of the rear panel 24. Since this panel 
is installed by inserting dowel pins 24° (Fig. 6) 
in sockets 24" in the base 26 and by alteching 
25 nut devices 110 (Pig. 2) to screw devices 111 
which project from the upper portion of the 
eabinet and through suitable apertures tn, the 
panel 24, tt will be evident that the switch 45 1s, 
not closed until the rear ponel 1s installed. Pur- 
30 thermore, in order to install the reer panel, the 
oselllator unit rust be completely inserted so 
that the base 30° thereof does not project rear~ 
wardly beyond the inner surface of the rear 
panel 24. ‘The switch 45 is of the spring return 
35 oF normally open type so that upon removal of 
the rear panel the switch will open outomatl- 
cally. < 
Although ft is contemplated that oscillator 
units of any destred output frequency may be 
440 substituted in the apparatus, there Is Wustrated 
herein a single alternative ‘oscillator unit de- 
signed to generate high frequency current of ap- 
proximately 6 meter wave length. This unit, as 
Allustrated in Pigs. 8 to 10, is mounted on a re~ 
45 movable base 31° and comprises (Figs. 8 to 10 
and 15) » pair of tubes 11 
116, an inductance coll 1 
the’ plates of the tubes, 
‘connected between the 


IIT, and also ells 
‘opposite ends of the col 
minals 
We and 

55 colls 120 and (21; the output terminals 3* and 4* 
are connected to intermediate portions of the 
colls 120 and 121, and the two stationary sections 
of the tuning condenser 116 are connected to 
the colls 120 and 121 intermediate the points of 


input terminals on this oscillator unit are pref- 

70 erably located in positions corresponding exactly 

with the posltions of corresponding input ter- 
minals on the 18 meter unit, 

Furthermore, the contro] member or shaft 130 

-_ of the tuning condenser 116 is located so as to 

76 protect through the opening 100 in the front 


panel 21, and the output terminals fs, 2, 9" and 
% of the oscillator unit are located so as to aline 
perfectly with the openings 1’, 2', 2 and 4" re- 
spectively in the front panel 21, 

In order to remove one oscillator unit from 5 


denser shaft and then, after removing the rear 
panel 24, disconnect the leads F’, G’, P’ and F’ 
from the oscillator input terminals, ' The oscll- 10 
stor unit may then be withdrawn rearwardly on 
its base 30’ as illustrated in Fig. 4, and removed 


Figs. 8 to 10 may be moved into the upper com- 15 
partment of the cabinet from the rear by sliding 
the base 31° thereof onto the shelf 27 so that 
shaft 130 projects through 
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moved forward on the shelf 27 to its operative 40 

position in the cabinet. ‘Thus, as shown in Figs, 

11 and 12, 0 relatively rigid switch member (35 
each of the input terminals 17, 71 


are connected to the terminals 50, 61, 62 and 
so that when the switch members 138 and (36 55 


By reason of the provision of apparatus con- 
structed to permit ready removal and replace 
ment of the oscillating unit, the present device 00 
may be purchased by users 'with the assurance 
that any change in operative technique may be 
followed at a nominal cost. Moreover, the maker 
4s able, with the present device, to’ fill orders 
promptiy without necessity: for carrying « large 65 
Inventory. 

In the substitution of various oscillator units, 
the connections to be effected are of @ simple 
character so that they may be made by relatively 
unskilled help, and the safety switch means acts 70 
invariably to ‘protect the person making such 
changes. Since the connections between the in- 
put and output terminals can be made only after 
{the oselllator {s in its proper position in the eabl- 
net, proper performance of the device is assured. 75 
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I claim as my invention: 

1, High frequency apparatus comprising, in 
combination, a cabinet having a front wall with 
a control panel therein and a removable back 

5 wall, said control pane! having a plurality of 
openings therein, an oscillator unit having pa- 
tlent's terminals and a tuning means with a 
manual control element therefor, said terminals 
‘and sald control element being locsted on one 

10 side of said unit, means for supporting and guid- 
ing said unit for movement through the back of 
sald cabinet forwardly toward sald panel to 
register said terminals and sald control element 
‘each with one of said openings, transforming and 

16 rectifying means mounted within said cabinet, 
and means located within and adjacent the back 
of said cabinet for establishing operative connec- 
tion between sald transforming and rectifying 
‘means and sald unit. 

29 2. High frequency apparatus comprising, in 
combination, a cabinet having a front control 
panel, an open back, a panel for closing sald open 
‘back, and means for supporting a power unit and 
fan oscillator unit in predetermined adjacent 

26 positions in sald cabinet, a power unit permanent- 
ly mounted in said cabinet and having power 
‘output terminals disposed in spaced relation 
along and adjacent to the line of division be- 
‘tween the oscillator unit and said power unit, 

30 an oscillator unit removably mounted in said 
cabinet and having correspondingly arranged in- 
put terminals, sald input and output terminals 
being located adjacent to said open back of the 
cabinet and adjacent to each other, and means 

‘35 for connecting said input and output terminals. 

3. High frequency apparatus comprising, in 
combination, » cabinet having a control panel 
in one side thereof and a removable side wall, 
said pane) having a plurality of openings formed 

40 therein, a current indicating device permanently 
mounted on said panel, transforming and recii- 
fying means permanently mounted in sald cabl- 
net, an oscillator unit having patient's terminals 
‘on one side of said unit and a tuning means for 

45 sald unit, an operating element for said tuning 
means positioned on the same side of the unit as 
said terminals, said unit being. adapted to be 
positioned with the terminal side facing the in 
side surface of said panel and being movable in 

40 this position tnto the cabinet when said side wall 
ts removed, means for supporting and guiding 
said unit in such movement to register said ele~ 
ment and sald terminals with sald openings upon 
completion of such movement, detachable means 

63 for connecting said transforming and rectifying 
means with said unit to supply power thereto, 
and means permanently connecting said trans- 
forming and rectifying means with said indicat 
ing device to operate said device in accordance 

60 with the current flowing through said patient's 
terminals. 

4. High frequency apparatus comprising, in 
combination, @ cabinet having a front control 
panel, a removable back wall and an intermediate 

65 shelf dividing said cabinet into upper and lower 
compartments, a power unit mounted in said 
lower compartment with a control element and 
an indicator element permanently associated 
‘therewith and mounted on said front panel, said 

70 panel having a plurality of openings therein, an 
‘escillator unit adapted to be inserted forwardly 
through the open back of said cabinet and hay- 
ing a control element and e plurality of terminals 
Aisposed for registry with said panel openings, 

76 a plurality of power output terminals for sald 
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power untt disposed along the lower tear edge of 
sald shelf, and said oscillator unit having a plue 
rality of ‘input terminals correspondingly ar- 
ranged to be positioned along the upper Tear edge 
of said shelf, and means for detachably connect- 5 
ing said output and input terminals, 

5, High frequency apparatus, comprising, in 
combifation, 2 cabinet having ‘a front control 
panel and an open back, a removable closure for 
Said back, a power unit mounted in sald cabinet 10 
‘adjacent to one portion of said front panel and 
having a control element mounted on sald por- 
tion of the panel, an oscillator unit positioned in 
sald cabinet adjacent to a second portion of said 
panel, sald oscillator unit being withdrawable 4 
from said cabinet by movement rearwardly away 
from said panel and through satd open back, said 
units having similarly positioned terminals dis- 
posed at spaced points along thelr adjacent rear 
‘edges, means for detachably connecting the cor~ 89 
responding terminals of sald units, sald second 
portion of said panel having a pluzality of open- 
ings formed therein, and said oscillator having a 
tuning element alined with one of said openings 
‘and a plurality of patient's terminals, each alined 95 
‘with one of the other openings. 

6. High frequency apparatus comprising, in 
combination, an upright cabinet having a front 
control panel, a rear wall having an opening 
therein and a’ partition dividing the cabinet into 39 
‘lower and an upper compartment, transforming 
and rectifying means disposed in sid lower com~ 
partment and having power output terminals, an 
interchangeable oscillator unit removably inserted 
5 a.unit through the opening in the rear wall and 35 
supported on and guided by said partition, sald 
oscillator unlt having power input terminals dis- 
posed at the rear of the unit to be accesatble 
fhrough the opening in the rear wall, and short 
flexible leads each connected at one end to one of 4 
the output terminals and long enough to be con- 
nected with one of the input terminals only when 
‘said oscillator uritt is properly inserted. 

7. High frequency apparatus comprising, in 
combination, a cabinet having a fixed front panel 4, 
and a rear wall movable to open the rear side of 
the cabinet, transforming and rectifying means 
mounted in’ sald cabinet, a power supply clreult 
including a switch biased to open position con- 
nected to said means, power output terminals gq 
leading from said means, an oscillator unit 
‘adapted to be removably positioned in an operat 
ing position within satd cabinet and having input 
terminals, means carried by sald oscillator unit 
‘adapted automatically to connect said input and gg 
sald output terminals as an incident to position- 
ing of said oscillator unit within said eabinet, and 
‘means on said rear wall cooperating with said 
switch and adapted to close the same to render 
the apparatus operative upon moving the wall to 69 
closed position. 

8. In « high frequency apparatus for thera- 
peutic and surgical tse, 2 cabinet having a contro! 
panel on one side and an opening in another side, 
Said panel having apertures therein, an oscillator 65 
‘unit including a ttining means removably mounted. 

im said cabinet for withdrawal and replacement as, 

‘a unit through the opening, s control member for 
‘said tuning means and patlent’s terminals on said 
‘unit adapted to project through the apertures in 70 
said control panel when sald ainit 1s positioned 
within the-cabinet, and an actuating member 
removably attachabie to the projecting end of sald 
cofitrol member. 

9. High frequency apparatus comprising, in 76 
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for the other end of the easing, current in- 

ffueneing means mounted on the cap, a mem- 

Ie at the end of said means to At againsd 

the shoulder, a socket holder mounted on 
5 said member to fit in the hole in the nose, 

and means to mount the eap on the casing to 
hold said member against said shoulder, the 
electrode being adapted for insertion ‘into 
the hole in the nose to he engaged by the 
holder, 

4. Ih a therapentic device of the charac- 
tor deseribed having a casing and an elec- 
trical coil therein with a core and a holder 
for sun electrode, the core having electrical 
contact with the holder, and means to 

mount the holder at the’ end of the core 

whereby a removal of the coil from the cas- 
ing removes the holder, said means serving 


as a clamping abutment for the coil within 
i 20 


the casing. 

5. In a therapeutical device of the char- 

acter described having a casing and an elec- 
wi 


trical coil therein with a core and a holder 
for an electrode having electrical contact 
with the core, a terminal member for the 
coil with a hole therein, the core being alined 
with said hole, means to secure the holder 
to the core against said member, said means 
extending into the hole in the member to 
connect electrically the holder and the core, 
and providing an abutting surface for the 
coil within the casing. 
In testimony whereof we have hereunto 

affixed on signatures, 

‘THEODORE MUELLER. 

THEODORE S. LORENZE. 
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To all whomit may concern: 

‘Be it known that we, Titvovore Muruuze 
and Tnrovone 8. Lontwze, citizens of the 
United States, residing at Chicago, in the 

5 county of Cook and 
invented certain new and useful Holders for 
‘Terminals of Violet-Ray Apparatus, of 
which the following is a specification. 

‘This invention relates to electro-thera- 

10 poutical instruments. It is concerned partic- 
ularly with the provision of a holder for 
the terminals or electrodes of violet ray ap- 
paratus and the like. 

Instruments of this character are used ex- 

18 tensively in administering electric treatments 
for a variety of ailments and diseases and 
operate with glass electrodes of different 
shapes and sizes suited to the special re- 

juirements of different kinds of cases. These 

20 electrodes being relatively fragile ure fre- 
quently broken despite careful manipula- 
tion either by the terminal of the electrode 
binding in its holder when it is sought to re- 
move the electrode or by dropping the in- 

25 strument or in divers other ways, It was 
rather difficult to remove the terminal piece 
thus left lodged in the instrument because 
the same could not be gotten at very well due 
to the fact that the terminal holder was 

20 usually a permanently assembled part of the 
instrument and could not therefore be re- 
moved to afford access to the terminal piece. 
Xt is one of the principal objets of the pres 
ont invention to avoid this difficulty by pro- 

88 viding a novel arrangement in the instru- 
ment, whereby the holder for the electrode 
terminal may be removed with facility to 
permit easy access to the terminal piece in 
the holder and thus to effect its removal. 

49 Another object is to provide a novel con- 
struction for the holder whereby it is possi- 
ble to ject the terminal piees by inserting a 
tool into the holder behind the piece to dis- 


Jodgo it 
45 and other objects attained by the 
construction and arrangement of the present 
invention will be made to appear in (he fol- 
Jowing detailed description. 
In the drawing illustrating the invention, 
W. igure 1is a secflon throughs violet ray in: 
strument embodying our improved construc- 
‘tion for the holder and the arrangement 
thereof as a part of the mechanism of the in- 


tate of Illinois, have the 
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strument. Fig, 2 is a fragmentary enlarg 
Clevation of tho end of the mazument in 
which the electrode is mounted. Fig. 8 is a 
fi ‘ary detached elevational detail of 
the holder with an electrode terminal there- 
in, and Fig. 4 is a view of the same partin 
section and on an enlarged scale, the termi- 
nal being shown in elevation. 

‘Throughout the following description the 
same numerals will be applied to correspond- 


ing parts, 

‘Vlotet ray apparatus of the types now 
commonly available are usually operated by 
connection with an ordinary Jamp socket. 
‘The extension cord shown at 10 is arranged 
to supply current intermittently to the cur- 
rent-influencing means indicated general: 
at 11, the particular details of which it will 
not be mn to describe. Tt will suffice 
to state that the current to the influencing 
means 11 is interrupted by the interrupter 
vibrator 12 which may conveniently be ad- 
justable as to frequency by an adjusting 
screw 13. Tn the operation of the vibrator a 
continous stream of sparks is discharged 
from the filament of the electrode 14. ‘The 
sparks, which are violet in color, penetrate 
the wall of the electrode and when dis- 
charged on the affected parts, have been 
found to.produce beneficial results in the 
treatment of chronic nervous and muscular 
conditions. 

The foregoing description will suffice to 
give a general impression of the kind of in- 
strument with which the present invention 
is concerned. 

Instruments of this kind at present avail- 
able frequently have the current-influencing 
means and the vibrator removable from its 
casing for the purpose of inspection or re- 
pair. The holder or socket for the electrode 
terminal, however, as a general rule, was a 
fixed part of the instrament and could not 
beremoved. Th y 


and, despite ca 
requently are broken either 

ing the le to replace it with 
another electrode of a different kind or 
when the instrument is laid or dropped 
carelessly. In such event the terminal piece 
15 was left lodged in the holder. ‘The lat- 
ter, being a permanent part of the instru- 
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so 


95 


100 


105 


ment, could not be removed to permit the 
removal of the terminal piece. It was there- 
fore a tedious operation to remove the ter- 
minal piece by probing or prying about in 
5 the broken off end thereof. ‘There was also 
the likelihood of injury by being. cut by 
the jagged, broken-off end of the bulb of 
the electrode. : : 
In the present invention this difficulty is 
obviated by mounting the holder 16 for the 
electrode with the current influencing: means 
11 and the vibrator 12 as-a unit upon the 
cap 17 threaded in the open end of the cas- 
ing 18. The holder 16 fits loosely in tho 
hore 19 of the neck portion 20 of the casing 
18 to permit a cortain degree of freedoin of 
movement of the electrode so that it will 
not be so éasily broken if jarred. In the 
construction provided, the nose 20 havin; 
the opening 19 smaller than the interior o! 
the casing 18 forms a shoulder 20* between 
vhich and the cap 17, the mechanism with- 
in the casing is compressed. ‘The holder 16 
has suitable electrical connections with the 
current influencing means preferably by 
cans of a metallic core 21 (see Fig. 4). 
‘The casing 18 is hollow ‘and serves to house 
the current influencing means and its vi- 
brator and also serves as a handle for ma- 
nipulating the electrode in treating the 
patient, It will be appreciated that in the 
event the electrode 14 is broken, the cap 17 
miay be unscrewed to remove the electrical 
mechanism with the holder 16 to afford casy 
cess to the terminal piece 15 left lodged 


10 


6 


in the holder. Thus the piece can be re- 


imoved quite easily to be replaced by 
other electrode. 
We prefer 


40 tion for the 


Com- 
imonly such holders were formed with in- 
turned edges at the mouth thereof as shown 
at 22 to snap over # at the junction 
of the terminal piece with the stem of the 
electrode, ‘The friction grip was produced 
in’various manners and frequently was the 
cause of the terminal binding when it was 
sought to remove the electrode. Accor 
to the present invention the holder 16_is 
made tubular and soldered or otherwise 
made integral with a metallic cap 23. fas- 
tened by means of the screw 24 threaded into 
an internally threaded socket in the end of 
the core 21. The core 21 is illustrated as 
projecting through a central opening in the 
wooden disk 25, and in order to prevent 
the holder 16 from turning relative there- 
to, we prefer to provide two or more pins 
26 projecting, from. the inner face of the 
ring 23 into the disk 25. The wall of the 


1,524,876 


holder is 
27 which 
Tength of 
yoni the depth to which the 
extends into the holder in ordi 
substantial opening  therebehind through 
which a tool may be inserted to dislodge the 
piece from the livlder. ‘To further facilitate 
entering « tool into the holder behind the 
Cerwecting ti 
is thu: 


ng tongue 
ering ‘the ‘side of the 
a entered in the holder, 
‘Thus the slots in the holder serve a double 
purpose. ‘They se » admit a tool into 
the holder for ejecting the terminal piece 
and also define a spring tongue for gripping 
the terminal piece when it is introduced into 
the holder. 

It will be apparent from the foregoing de- 
scription that the construction and arrange- 
ment of the present invention obviate the 
difficulty arising from the constructions em- 
ployed in the earlier forms of violet-ray ap- 
paratis. In the accompanying claims it is 
souglit to cover all modifications and adapta- 
tions of the invention which would occur to 
skilled in the art to which the inven- 
tion relates. 

We claim as our invention: 

1, An electro-therapeutical instrument of 
the character described having, in combina- 
tion, a tubular casing having a nose at. one 
end thereof with a hole therein axial of the 
casing, a cap for the other end of the casing, 
current influencing means mounted on said 
cap to fill the casing, an electrode holder 
mounted at the end of said current influenc- 
ing means to extend into the hole in the nose, 
and an electrode to be mounted in the holder, 

2. An electro-therapeutic device of the 
character described having, in combination, 
an electrode, a casing having a hole in one 
end thereof and a serew-threaded opening 
at the other end, and contents for the eas- 
ing associated rigiclly in axial alinement, 
said contents comprising a screw-cap for 
said threaded opening of the easing, current 
influencing means mounted on the cap, an 
electrode folder mounted on the current i 
fluencing means, the end of said holder be- 
ing within the casing axially alined with 
said hole therein, the electrode being aday 
ed for insertion through the hole to be 
grasped by the holder. 

3. An électro-therapeutic device of the 
character described having, in combination, 
‘an electrode, a casing having a nose thereon 
at one end, the nose having a hole therein 
smaller than the interior of the casing 
whereby a shoulder is formed, and contents 
for sai casing associated rigidly in axial 
alinement, said contents comprising a cap 


r frictionally. ¢ 
‘minal piece’ wl 


5 


85 


) 


100 


108 


no 


16 


Feb. 3, 1925. 1,524,876 
T. MUELLER ET AL 


HOLDER FOR TERMINALS OP VIOLET RAY APPARATUS 
Filed Sept. 8, 1922 


Fis. 1 


THEODORE 5S. LORENZE 


6 chaisdall Gaba (Cashion 


1,919,543 


nected with one terminal of a source of high 
frequency current of the d’Arsonval type, 
and an ‘active electrode comprising an in. 
sulated metal rod exposed at its end for ap- 
plication to tissue to be coagulated and for 
connection with a second electrical conductor 
connected with the other: terminal of said 
source of current, said electrodes being in- 
dependent of each other mechanically and 
cooperating in the hands of an operator to 
effect tissue retraction and coagulation of 
limited tissie areas adjacent the active elec- 
trode, whereby separation and retraction of 
the tissues may be effected by the inactive 
electrode independently of the active elec- 
trode and for any tissite retracting and se 
arating position of said inactive electrode, 
cooperation of said electrodes may be had 
to coagulate desived tissue. 

2 Means for retracting and 
tonsillar tissue, consisting of the combination 
of an inactive metal electrode having a rigid 
ring portion of metal for retracting tonsillar 
tissto and for connection with a first electri- 


ulating 


+ cal conduetor connected with one terminal 


50 
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of a source of high frequency current of the 
Arsonyal type, and an active electrode 
comprising an inaulated metal rod exposed 
at its end for application to tissue to be co- 
agulated and for connection with a second 
electrical conductor connected with the other 
terminal of said source of current, said elec- 
trodes being independent of each other me- 
chanically and cooperating in the hands of 


3 


an operator to effect tissue retraction and 
coagulation of limited tissue areas adjacent 
the active electrode, whereby separation and 
retraction of the tissues may be effected by 
the inactive electrode independently of the 
active electrode and for any tissue retract- 
ing and separating position of said inactive 
electrode, cooperation of said electrodes niiy 
be had to late desired tissue, 

8. Means for retracting and coagulating 
human tissue, consisting of the combination 
of an inactive metal electrode having a rigid 
tissue retracting portion of metal for eou- 
nection with a first electrical conductor‘con- 
nected with one terminal of a source of high 
frequency current of the d’Arsonval type, 
and an active electrode comprising an insu, 
Inted metal rod exposed at its end for ap- 
plication to tissue to be coagulated and for 
connection with a second electrical conductor 
connected with the other terminal of said 
source of eurrent, sai electrodes being in- 
dependent of each other mechanically and 
cooperating in the hands of an operator to 
effect tissue retraction and coagulation of 
limited tissue areas adjacent the active elec- 
trode, whereby separation and retraction of 
the tissues may be effected by the inactive 
electrode independently of the active elec- 
trode and for any tissie retracting and sep. 
arating position of said inactive electrode, 
cooperation of said electrode may be had 
to coagulate desired tissue. 

LEON LEO DOANE. 
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My invention relates to an improved elec- 
herapeutio machine for delivering to’ 
patient's cirenit, various modalities of elec- 
tric current, for example, galvanic current 
sslow sinusoidal current, rapid sinusoi 

Se, ae cee ors 

ending “upon imulating an: 

Etect desire. 

In my machine I provide devices for 
10 generating direct current and alternatit 
Current, devices for producing slow smusoe 
dal current, devices for changing the fre- 
quency of the slow sinusoidal current as de- 
sired, switching mechanism for selectively 
1 connecting the circuits of the machine to 
communicate direct or galvanic current, al 
ternating current, slow sinusoidal current of 

8 desired frequency, or combination of 

these current modalities to the patient's cir- 
20 cuit as desired, and in addition, voltage regu- 

lating devices to control the voltage of the 
current daivered to the patients creat, 
whatever is modality may be. 
By my invention, the slow sinusoidal cur- 
4 an. produced, has a {rue sine wave for 
and the periodicity or frequency may readily 
be made from 10 to 38 cycles pee piheny OF 
lower if desired, and from that value up- 
wards to 100 cycles per minute, or higher 
90 if desired, by simply turning the frequency 
controlling knob of the machine, maintain 
ing at all times a true sine wave form of de- 
livered current waves, regardless of how 
rapid or how slow the frequency may be. 

In some cases of impaired mason, tone, 
it is found desirable to vigorously exercise 
the muscles involved by the application ot 
slow sinusoidal current, and at the same time 
afford brief intervals of rest between con- 
tractions to avoid fatigue. ‘This I-provide 
for in my machine, by furnishing ‘certein 
of the current modalities selectively de- 
livered, with waves of true sine form and of 
slow frequency, soparated by intervals of no 
current tlow, ‘constituting interrupted slow 
sinusoidal current modalities. 

Again, in other cases of muscular de- 
generation, it is found to be beneficial to 
so hold the muscular fibres under tension 


4s 


briefly, during each contraction produced by 

the treatment applied. This I provide for 

in my machine, by furnishing certain of the 

current modalities delivered, with waves of 

true sine form and of slow 

of which waves has a continuing maximum 
value for a 


in the form of 


livered, 


ir) 


1g 18 


Producing” mec 


cteristics, except- 


‘wave form, thus permitti 
& patient's circuit of slow sinusoidal current, 


This 
ient 


‘orm of electric current 
supe the wave producing mechanism. 

ly my invention I provide improved means 
for interrupting cyclic current How, whether 
galvanic, alternating, slow sinusoidal, or a 
combination of these current modalities, s0 
that @ period of no current flow occurs be. 
tween successive intervals of current flow, by 
providing in connection with tie wave pro. 
ducing mechanism, devices for maintaining 
the electrical difference of ial between 
the output conductors of the mechanism, at 
zero, fo intervals corresponding to the de- 
sired intervals of interruption, without how- 100 
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over, conductively opening the circuits in- 
volved in delivering the interrupted cyclic 
current from the wave producing m 
nism. In connection with this part of my in- 
vention, I may employ in my wave producing 
mechanism a part having uniform movement 
‘which may be selectively operated at different 
rates as desired corresponding to the perio 
dicity or frequency of the slow wave current 
to be delivered from the mechanism, and an 
electric conductor having the current applied 
to the mechanism, flowing through it and 
roducing in it a drop of electrical potential 
Gistributed throughout the length of the con- 
ductor, with which conductor the movabl 
art is in contact to engage successivel 
Ferent parts of the conductor producing a 
cyelic potential difference between the mer. 
al 
‘gether with devices selectively establishing 
‘a vone of constant electrical ial at one 
end portion of the conductor in the path of 
travel of the movable part. In this case, the 
interrupted cyelic action is secured by main- 
taining the movable part in electrical connec- 
tion with the part of the conductor having 
constant potential,’ without however, inter- 
rupting movement of the movable part, for 
periods corresponding with the desired 
periods of interruption, and delivering wave 
current by using the constant potential por- 
tion of the conductor and the movable part 
asthe supply terminals of the delivery cireuit. 
Tn other cases, I may employ two parts mov- 
able on the conductor, in which event the 
interruption in the cyctic action referred to, 
ig effected by maintaining the two movable 
parts at the Same electrical potential without 
Intermnpting their movement for periods cor- 
responding with the periods of interruption 
of the cyclic action, and using the two mov- 
able parts as supply terminals of the delivery 
circuit. 

‘By my invention I further provide devices 
in connection with the wave producing 
mechaniem, by which the maximvim electrical 

tential applied to a part moving on a con- 

uctor as described, and communicated to the 
output circuit of the mechanism, msy be 
maintained at maximum value for desired in- 
torvals corresponding with the peak values of 
the cyclic action of the mechanism, and that 
where two movable parts are used to control 
current flow to the output cirenit, the maxi- 
mum potential between these parts and im- 
pressed upon them by the wave prodicing 
mechanism, is maintained for a desired pe- 
Tiod at each peak of the cyelie action of the 
mechanism, and furthermore that this svs- 
tained maximum potential condition upon the 
ontpnt cirenit may be secured for any par- 
ticular current modality supplied to the wave 
producing mechanism whether galvanic, al- 
ternating, slow sinusoidal, or a ‘combination 


; of these modalities. and .I designate. for 


je part and each end of the conductor, to- ampl 
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convenience, any current modality having 
its peak values thus maintained for ap- 
preciable intervals as 2 sustained peak cur- 
rent modality. 

More, specifically, the wave producing 
mechanism employed in my machine, may 
consist of a resistance winding to the ter- 
minals of which the current modality may 
‘be applied, to which cyclic effect is to be 
given, the resistance winding being disposed 
fi'such a manner that a brush or brashes may 
rotate over it and be subjected to the po- 
tential or potential differences of or between 
the points of contact with the resistance wind- 
ing, as the case may be, This, it will be ob- 
secved, involves no magnetic induction, and 
yee provides convenient and simple rans 

 pretucing exelie current flow, for ex: 
fe slow sinusoidal current flow, whatever 
may be the form of the current modality sup- 
plied to the resistance winding, as a result 
bf which the delivered sinusoidal current may 
fn addition to being sinusoidal as to its re- 
sultant current vale, be at. the same time 
galvanic, slternating or a combination of 
the two. With this construction, interrupted 
current modalities result from the selective 
use of devices maintaining the brush or 
rashes in zones of zero potential or differ- 
ences of potential for periods corresponding, 
to the periods of eyelic interruption, without 
however, interrupting the electrical circuits 
or stopping the rotation of the brushes on 
the resistance wire, and sustained peak our- 
ent modalities reblt from subjecting the 
brush or brushes to maximum potential for 
periods corresponding to the periods of masi- 
Inum voltage of the cyclic current delivered 
from the wave prodiicing mechanism, without 
modifying the rotation of the brushes or 
opening any of the circuit, connections, 

By my invention I provide n novel switch- 
ing mechanism in the form of an unitary de- 
vice having a single operating knob, or han- 
le, by which galvanic or alternating eur- 
rent, or a combination of the two may be se- 
lectively applied to the wave producing 
mechanism, and by which the interrupting 
devices and the sustained peak devices may 
be selectively connected for operation as de- 
sired. The result is that a multiplicity of 
current modalities may be selectively im- 
pressed upon the patient’s cireuit, by the op- 
eration of the single switch knob, depending 
‘pon the particular nature of treatment de- 
sired. 

‘By my invention I further provide novel 
means for controlling the rate of operation 
ff the wave producing mechanism, to the end 
that the cyelic current, for example slow 
sinusoidal current, whatever the characteris- 
tics of its wave may be, may have a desired 
rate or frequeney of operation. 

By my invention I also provide as a part 
of my improved machine, a rheostat, actuated 
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by a suitable controlling knob or handle, for 

changing as desired the voltage of the par- 

ticular current modality delivered to the pa- 

tient’s circuit, and in this way I completely 
5 control the output of my machine as to eur- 

rent modality selected, the frequency of the 
slow eyelic or sinusoidal current delivered, 
and the voltage of the current, by three ad- 
justing knobs. 

By my invention I also provide my ma- 
chine with a pilot lamp connected in a man- 
ner ta be subjected to the electrical potential 
available at any time for the patient's circuit, 
whereby this lamp affords an indication to 
1s the operator of whether the machine is in 

operation, and also affords an indication of 

the kind of current delivered to the patient’s 
" and of the frequency and nature of 
the slow sinusoidal current, when that modal- 

20 ity in its several aspects, is employed. 

In carrying out my invention, I prefer- 
ably mount the controlling and’ indicating 
devices above and on a panel constituting the 
top of acabinet,and the apparatus controlled 

25 by the controlling devices is preferably 
mounted from the lower surface of this 
panel to constitute « self contained structure, 
which results in the only apparatus above the 

panel being the Cea and indics f 
a0 apperatus and in having all of the electri 

patts and connections, excepting the binding 

‘posts of the patient's circuit, located below 

the panel where they are protected and con- 

cealed from view. In this manner, the mov- 

i parts of the apparatus and all of the elec- 

trical connections when assembled and made, 
are in permanent relation to each other and 
the possibility of proper operative relation 
between tho parts being disturbed 

4o toa minimum, and furthermore, when inspee- 
tion of the apparatus is necessary it can be 
simply effected by raising the ‘panel and 
placiig it in any convenient position or loca- 
tion, which does not disturb the relation of 

4s the ‘electrical connections, and) operatiog 
parts, leaving them operative at all times anc 
permitting convenient inspection and repair 

‘when necessary. : 

‘The above and other objects of my inven- 

40 tion will best be understood by reference to 
the accompanying drawings showing a pre- 

ferred embodiment thereof, in which 

Fig. 1 is u perspective view of the top 
panel and front of my complete machine, 

Fig. 2 is a top view of the panel of my ma- 
chine, to an enlarged stale 

3 is a back view showing the upper 
part of my machine in elevation, and the 
stand in vertical, sectional view, 

Fig. dis a bottom view of a pad heater that 
may be conveniently used with my machine, 

Fig. 5 is a bottom view of the panel shown 
in Fig. 2, illustrating the mechanism sup- 
ported by'the panel below it, 

‘Fig. Gis a vertical, sectional view to an en- 
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larged scale, of the parts shown in Fig. 5 
taken along the line 6-8, 

Fig. 7 is s sectional view of a part of the 
onstruction shown in Fig. 6, taken along the 

e 77, 

Fig. 8 is a top view of the resistance ele- 
ment of the wave producing mechanism, 

Fig. 9 is a sectional view to an enlarged 
scale of some of the parts shown in Fig. 5, 
taken along the line 9-9, 

Fig. 10 is a sectional ‘view of the parts 
shown in Fig. 2, taken along the line 10-10, 

Fig. 11 i nmatic circuit diagram 
of the wiring of the machine, and 

Figs. 12-97 inclusive are’ diagrammatic 
views of the current wave forms of the vari- 
‘ous current modalities which may be de- 
livered selectively to the patient's circuit by 
the machine. 

Similar numerals refer to similar parts 
throughout the several views. 

As shown in Fig. 1, my machine consists 
of a panel 10, carrying the controlling and 
indicating devices above it and supporting 
the apparatus of the machine below it, in 
a manner to be described, this panel, being 
supported by a stand 11, provided with han- 
ale rods 19 and 13 for moving it conveniently 
from place to place on the castors 14 of the 
machine. As more clearly shown in Fig. 2, 
the panel 10 carries a line switch 15 for start- 
ing and stopping the machine, a pole chang- 
ing switch 16 for determining the direction 
of galvanic eurrent flow through {he binding 
posts 17 and 18 of the patient's circuit which 
are also supported by the panel, a first knob 
19 for operating the current modality switch 
desired current modality to the 
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circuit. 

‘As shown in Fig. 3, the rear wall 2 of a 
casing supported by the stand 11 and carry- 
ing the panel 10, is provided with a first 
electrical socket 85 for convenient connec- 
tion with electric wires for supplying the 
machine with current, for example from the 
usual lighting circuit, and a second electrical 
socket 96 of the receptacle type, to receive 
a plug 97 connected by flexible electrical con- 
ductors 28 with an electric heater, for ex- 
ample a pad heating device 29. It will bo 
noted that the handle rods 32 and 18 are sub- 
stantially parallel with the sides of the stand 
and that, as shown in Fig. 8, the upper frame 
members of the stand are ‘metal tubes 11°, 
1+ comprising ledges from which metal 
sheets 11%, 12° extend downwardly to form 
the side walls of the stand. The heater 29 131 
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is provided with downwardly extending 
short posts or lugs 30 resting egainst the 
inner Surface of the handle rod 12, for the 
relation of the parts shown in Fig. 87 and the 
mer edge ofthe heater 2 on Lower su 

js provided with lugs $1 projecting suff 
ciently to extend undet the’ advocent tube 
Ut, nearly or quite into contact with the 
corresponding metal sheet 11°, as a result 
of whieh the heater 29 is securely supported 
on the handle rod 12 and with such rigidity 
that the heater itself may be used to roll the 
stand and machine from one location to an: 


other. The heater may conveniently be pro- ch. 


vided with an electric switch or switches 82 
to control current flow through it, When 
it is desired to remove the heater from the 
machine all that is required is to remove 
the plug 27 from the socket 26 and to raise 
the outer edge of the heater sufficiently to 
clear the posts 30 from the handle rod 12 
which omen frees the heater from the 
machine, ‘The heater can be quite as readily 
placed on the machine by a reverse opera- 
tion. A second similar heator 29* is shown 
supported by the handle rod 13 and in the 
same manner, to illustrate that a heater of the 
kind under consideration may readily be 
ported by the machine on either of ite handle 
rods 12 and 13. 

As shown in Fig, 5, the panel 10 carries 
trom its under surface, a motor generator 
consisting of two units'33 and 34, substan- 
tially in alignment with each other and hav- 
ing shafts connected by a coupling device 85 
so that rotation of one of the shafts rotates 
the other of the shafts. One of the shafts, 
for example the shaft 36 of the unit 34 car- 
ries a worm 87 meshing with a worm wheel 
8 supported in a ananner to be described, by 
a metal housing 39 Supported by the pan 
10, to drive the movable parts of the ap- 
varatus. The unit 33 of the motor generator 
is @ motor designed to be driven by electric 
current that may be available. ‘The unit 34 
is an electric generator having direct current 
‘output conductors 110 and 1il*, which may 
be respectively positive and negative, and 
having also alternating current output con- 
ductors 111° and 112. “The conductors 111" 
and 111°, as shown, are both connected elec- 
trically with conductor 111, which, together 
with the conductors 110 and 112, constitute 
the supply conductors extending to the clec- 
trical circuits of my machine. “The genera- 


or 34 is preferably designed to deliver rapid 
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ly alternating current, for example of a fre- 
queney of 60 cycles per second, or higher, 
as detired Since the particalar conctruc- 
tion of the motor 33 and generator 34, con- 
stitutes no part of the present invention, 
and embodies only structures well known in 
the art, no particular description of this part 
of the apparatus is thought to be required. 
Besides the parts referred to, the panel 10 
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carries from its under side, as shown in Fig, 
5, a main swith block Mand an auxiliary 
switch block A, co-operating with switches 
in a manner {0 be described, to constitute 
a single switching means for connecting the 
circuits of the machine to selectively com- 
municate to the patient’s circuit, any desired 
current modality which the machine is.ca- 
pable of delivering. ‘The panel 10 similarly 
‘supports a rheostat 40 below which an elec- 
trical condenser 151 is mounted in substan- 
tially parallel relation, ‘The panel also simi- 
Jarly. supports the line switch 15, the pole 

anging switch 16 and a mounting 22* for 
the pilot lamp 92. The particular consteue- 
tion of the switches 15 and 16 and of the 
pilot lamp and its housing do not constitute 
® part of imy present invention, and as these 
constructions are well known in the art, it is 
thought they require no particular desorip- 

jon. 


‘The panel 10 also supports from its undor 
surface, bars 42 and 43 of insulating material 
carrying at their ends, plunger contacts 44 
and ‘45 extending upwardly through a cen- 
tral circular aperture 48 in the panel 10, for 
& purpose to be described. 

‘As shown in Fig. 6, the housing 89 sup- 
ports a shaft 47 in suitable bearings, in in- 
clined position to carry the worm wheel 38 
so that it meshes with’ and is driven by the 
worm 3%. ‘The upper face of the worm whel 
88 carries a friction cone 48, the conical sur- 
face of which isin contact with the periphery 
of a friction wheel 49 carried by a hub $0 
slidable longitudinally on a shaft 51, sup- 
ported in suitable bearings by the housin 
39, at an angle with the shaft 47 correspond: 
ing with the angle of the cone 48, so that as 
the wheel 49 moves longitudinally on the 
shaft 51 to secure different speed adjustments 
of the apparatus, its periphery is at all times 
in frictional engagement with the surface of 
the cone 48 to drive the appuratus operated 
by the shaft 51, ‘The shaft 51 is provided 
with a keyway 32 engaged by th end of a 
set screw 63 extending through the hub 50, 
so that it motion of the hub 50 and 
the wheel 49 on the shaft 51 is prevented, 
but free longitudinal movement of the hub 
and wheel on the shaft is permitted. The 
hub 50 is provided with an upper extension 
54 engaging one member 55 ofa ball bearing, 
the other member 56 of which is carried b 
@ ring 97. As shown in Fig. 7, the ting 5Y 
carries 2 serew 58 extonding radially there- 
from through the end of an adjusting arm 
59, which arm is pivotally supported by the 
housing 39 for rotation around a stud 60; 
as shown in Fig. 6. . The arm 59 is integral 
with a segmental portion GL extending up- 
wardly from the pivotal portion of the arm 
50, to carry a segmental gear 62 meshing with 
an idler gear 63, which latter in turn meshes 
with a gear 64 Secured to the lower end of 
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an operating rod 65, supported in a suitable 

bearing by the housing 39, to extend up- 

wardly through the panel 10.’ ‘The upper end 

of the rod 65 carries a tubular and slotted 
¢ connecting sleeve 66, for receiving the lower 
end of the rod 67 extending downwardly 
from the operating knob 2t, as shown in Fig. 
10. As a result of the construction just de- 
scribed, rotation of the knob 21 moves the 
arm 59 on its pivot rod 60, and thus moves 
the friction wheel 49 longitudiaally on the 
shaft 51 to impart different rates of rotation 
tothe shaft 51, assuming that the motor shait 
36 is driven at a uniform speed, which is 
usually the case, ‘ 

‘The shaft 51, as shown in Fig. 6, is ex- 
tended a short distance above the uppermost 
position of the ring 57 and rigidly carries an 
upwardly extending tubular shaft 51%, co- 
axial with the shaft 51, The tubular shaft 
51* has mounted upon its upper end, in the 
opening 46 in the panel 10, oppositely extend- 
ing radial arms 68 and 69, carrying at thei 
outer ends brushes 70 and 71 of the plung- 
er type which bear against the under sur 
faco of u resistance block 72 which block for 
convenience and to distinguish it from other 
parts of the apparatus I call the rotor bloc. 
As a result of the construction deseribed, the 
rotation of the shaft 51 rotates the brushes 
70 and 71 on the rotor block, and since the 
brushes are at the same radial distance from 
the oxis of the shaft, each brush has the same 
path’ of travel on the rotor block as the 
other, 

‘The arms 68 and 69 also carry auxiliary 
brushes 73 and 74 supported by’ springs 75 
and 76 electrically connecting them with 
brushes 70 and 71 respectively, which brushes 
73 and 74 extend downwardly through the 
arms 68 and 69, to engage contact segments 
‘7 and 78 carried by the upper surface of the 
housing 89. Tt will be understood that all 
of the brushes 70, 71, 78 and 74, as well as 
the contact segments 77 and 78, ‘are electri- 
cally insulated from the parts carrying them. 

‘The tubular shaft 51* also carries two col- 
lector rings 79 and 80, which are insulated 
from the shaft and from each other, and have 
resting upon them plunger brushes 8i and 
2 respectively, carried. by. and) insulated 
from the housing 39. Wires 83 and §4 oxtend 
through the tubuiar shaft 51%, connecting the 
brushes 70 and 71 with the collector rings 79 
and 80 respectively. ‘The tubular shaft 51* 
also carries adjacent the collector rings 79 
and 80, an interrupter commutator 85, upon 
which oppositely disposed brushes 86 and 87 
rest. The brushes 8 and 87 are of the plung- 
er type, and are carried by and insulated 
from the housing 39 and from each other, and 
comprise a means for interrupting current 
flow through any circuit connected with these 
brushes, by periodically opening the cirenit. 
85 The brushes 81 and $2 comprise a means for 
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impressing upon any desired circuit the elec- 
trical potentlal of either or both of the 
brushes 70 and 71 as desired. 

Tn Fig. 8, I show tho rotor block 7 in 
top view. This block comprises a flat base 72° 
of insulating material, upon which 9 resist- 
\ce wire 72° is closely wound and connected 
at its ends with terminals 88 and 89. By 
connecting any desired source of current with 
the terminals 88 and 89, current will be caused 
to flow through tho rotor winding 72, and 
the drop in voltage through the winding will 
be determined by the voltage impressed upon 
it from the source of current, and the result- 
ing carrent flow through the winding. As a 
result, when the brushes 70 and 71 are rotet- 
ed as described, the difference of clectrical po- 
tential between them for Sie poaltis shown 
in Fig. 8 will be zero, since both rest upon the 
same wire of the winding 72%, and as the 
brushes are moved angularly from tho posi- 
tion shown, the difference of potentinl be- 
tween them increases until when they are in 
a, position at right angles to that shown, 

potential difference between, them is @ 
maximum, and in this way, by uniformly 
tating the brushes, the difference of olectri- 
cal potential between them may be given 
wave form that is a true sine wave, assuming 
direct current to be flowing through the wind- 
ing 72 from a source of electromotive force, 
It will also be observed, that the difference of 
electrical potential between either of, the 
brushes 70 and 71, and either of the terminals 
88 and 89 of the winding 72°, will vary from 
minimnm to maximum and then again to 
minimum, for each rotation’ of the brushes, 
and that this variation will have a wave form 
that is o true sine wave for uniform rotation 
of the brushes, and direct current flow at.con- 
stant potential through the winding 72". It 
will he observed however, that the sinnsoidal 
potential difference between tho brishes 70 
and 71 resulting from their uniform rot: y 
is alternating in character, for each positive 
enrrent wave delivered by them, is succeeded 
by a reversed, or negative current wave, 
whereas the potential difference between 
either brush and either winding terniani is 
unidirectional, and all of the current waves 
resulting from such potential differences will 
‘be sinusoidal and either all positive or all 
nevative, depending upon which terminal of 
the winding 72%, is connected with the cirenit, 
to which current is delivered. It will be ob- 
served that by selecting a path of travel of 
the brushes 70 and TI. -having a diameter 
canal to the transverse width of the winding 
725, the maximum potential difference be- 
tween the brushes 70 and 71 is equal substan- 
tially to the voltage drop through the win 
ing 72°, and that the maximum potential di 
ference between either brush and either ter- 
minal of the winding 72 is substantially equal 
also to said voltage drop. 
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‘Tho plunger contacts 44 and 45 bear upon 
the lower surface of the winding 72° at points 
substantislly equidistant from the ends of 
the winding, and as a result, when these con- 
tacts 44 and 45 are connected respectively 
with the terminals 88 and 89 of the win 
72%, the full voltage drop through the wind- 
ing is absorbed by that part of the winding 
between the contacts 44 and 45; under such 
conditions, for rotation of the brashes 70 
and 71 a3 above described, the difference of 
potential between the brushes 70 and 71, in- 
Greases until the brushes engage the parts 
of the winding connected with the contacts 
44 and 45, and during the intervals that the 
brushes are traveling over the parts of the 
winding that are short circuited by the con- 
tacts 44 and 48 when so connected, this max- 
imum. difference of potential is maintained 
and the characteristic ‘sbove referred to as 
“sustained peak”, results. ‘The segmental 
contacts 77 and 78 are preferably disposed 
angularly so that when these contacts are 
electrically connected with the terminals 88 
and 89 respectively, a similar short circuiting 
of the en ns of the winding 72%, to 
that described by connecting the contacts 44 
and 45 with the terminals 88 and 89, results 
and with similar effect. Provision is made 
for connecting the contacts 44 and 45 and 
the segmental contacts 77 and 78 as desired, 
in a manner to be described, so that not 
only the results already particularly de- 
scribed may be secured, but other desirable 
results in connection with different modali- 
ties of the current desired to be communi- 
cated to the patient’s circuit. 

‘The relation of one of the plunger con- 
tacts 44 and 45, for example the contact 44, 
to the winding 72, is more clearly shown 
in Fig. 9. 

‘As shown in Fig. 10, the rheostat 40, which 
is wound with resistance wire 41 and pro- 
vided with terminals in a manner similar 
to the rotor block 72 above described, is 
mounted below the knob 20 and engaged bj 
‘a contact arm 90, carried by the lower ent 
of an operating rod 92, extending down- 
iver from the knob 20. A static con- 
tact clip 93 is provided which is in electri- 
cal contact with the arm 90, and any part 
of the resistance of the wiring of the rotor 
block may be included in a desired circuit 
by connecting one terminal of the winding 
and the contact clip 93 in said circuit. 

As indicated in Fig. 10, the main switch 
block M is provided with four, concentric 
rows of switch contacts, enga; swil 
blades 94, 95, 96 and 97, wi er 
by a rod $8 extending downwardly from the 
control knob 19, said switch blades bein; 
insulated from each other and from the 
98. Each of the switch blades 94, 95, 96 and 
97 is provided with downwardly extending 
ends for selectively connecting the contacts 
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of the main switch block M as follows: The 
switch blade 94 connects a selected contact 
in the outer row with a contact in the same 
row that is diametrically opposite to the 
frst contact; the switeh blade 5 similarly 
connects diametrically opposite contacts in 
the socond row ; the switch blade 96 similarly 
connects diametrically opposite contacts in 
the third row, and the switch hlado 97 si 
larly connects diametrically opposite con- 
tacts of the fourth or inner row of contacts. 
‘The rod 98 besides supporting the switch 
Blades 94, 95, 96 and 9%, also caries tnlow 

e auxiliary’ swit oppositely ex- 
tending metal srms 99 and 100, whic 
insulated from each other and from the rod 
98 and are in the plane of the switch blades 
94,95, 96 and 97. Che auxiliary switch block 
A carries six concentric rows of contacts, the 
contacts of the outer three rows being re: 
spectively and selectively engage the 
plunger contacts 101, 102 and 105 curried 
the arm 100, so that any position of the knol 
19 bringing the arm 100 in line radially with 
two or three contacts in the three outer rows 
of contacts, results in electrically connecting 
the contacts which are in line with the arm 
100 at that time, Similarly, the arm 99 car- 
ries three plunger contacts 104, 105 and 106 
for selectively engaging respectively the con- 
tacts of the three inner rows carried by the 
auxilinry switch block A, and these plunger 
contacts electrically connect any of the con- 
tacts of the three inner rows that may be 
in line radially with the arm 99 for any pac- 
ticular adjustment. of the knob 19, the 
plunger contact 101 engaging the outermost 
row of the contact: rah the plunger contact 
106 engaging the innermost row of the con- 
tacts of the auxiliary switch block. 


Current modalities 


_ My machine above described, as illustrat- 
ing my present invention, provides for de- 
livering to the posts 17 and 18 of the patient’s 
cireuit, sixteen different current modalities, 
that is'to say electric currents huving sixteen 
different characteristics, each applicable to 
particular treatment of the patient, and for 
convenience in reference, I refer to these cur- 
rent modalities in terms employed in the 
electro-therapy, to conveniently identify 
them and distinguish them from each other. 

In Figs, 12-97 inclusive, I illustrate 

grammatically the wave forms of the 
ferent current modalities which my machine 
is adapted to deliver, as illustrative of my 
inyention, 

Fig. 12 illustrates galvanic current, which 
is a current of substantially constant value 
resulting froma the application to the patient's 
circuit of constant electromotive force. 

Fig. 13 illustrates uni-directional galvanic 
wave current, and comprises a succession of 
current waves of the same electrical sign and 
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is effected, as will be described, by supplying 
the terminals of the rotor winding with di- 
rect current, and impressing upon the posts 
17 and 18 the varying-difference of potential 
between one’ of the brushes 70 and nt and a 
terminal of the rotor winding. 

In Fig. 14, slow galvanic sinusoidal cur- 
rent is iMusteated, resulting from supplying 
the winding of the rotor block 72 with di 
rect current, and impressing the potential 
difference between the brushes 70 and 74 on 
the posts 17 and 18. a 

In Fig. 15, alternating sinusoidal wave 
current is illustrated, resulting from sup- 
plying the rotor winding with alternat 
current, and impressing pon the posts 1 
and 18 the potential differences between the 
brushes 70 and 71. It will be noted that the 
alternations of current delivered by the Cg 
erator 4, are present and with the same 
quency a5 found in the alternating current 
output circuit of the generator, the difference 
being that the voltage of the successive al- 
ternating current waves constituting any one 
of the sinusoidal waves, varies substantially 
8s indicated for slow galvanic sinusoidal eur- 
rent, excepting that on account of the alter- 
nating nature of the current iny ‘upon 
the winding of the rotor block, the sinusoidal 
wayes aro symmetrical about the reference 

is, instead of. being alternately positive 
and negative, as illustrated for the slow gal- 
vanie sinusoidal current. 

In Fig. 16, superimposed wave current is 
‘Musteated resulting from impressing upon 
the winding of the rotor block 72, a combina- 
tion of direct and alternating current and im- 
pressing, upon the posts 17 and 18, the po- 
tential difference between the brushes 70 and, 
1. This effect is similar to slow galvanic’ 
sinusoidal current, the difference being that 
each wave consists of alternations of the same 
frequency as the frequeney ofthe alternating 
current generated, the sinusoidal waves re- 
sulting from ions in the voltages of 
tho alternations, due to impressing upon the 
posts 17 and 18, the potential difference be- 
tween the brushes 70 and 71. 

In Fig. 17, alternating sinusoidal inter- 
rupted current is illustrated, which is similar 
to the current modality illustrated in Fig. 15, 
excepting that between successive groups o 
alternations, each of which as a whole is 
sinusoidal in form, a period of interruption 
oceurs, due to connecting the 
plunger contacts 44 and 45, as a result of 

hich, for periods corresponding with those 

‘which the brushes 70 and 71 pass 
portion of the winding 72° between 
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the plunger contacts 44 and 45, no electrical 
Potent ‘impressed upon the posts 17 


In Fig. 18, slow sinusoidal interrupted cur- 
rent is ilustrated, which is generally similar 
45 to the current modality illustrated in Fig. 14, 
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excepting that between successive sinusoidal 
waves, a period of no current flow exists, due 
‘to connecting the plunger contacts 44 and 45 
in the manner referred to in connection with 
it modality illustrated in Fig. 17, 
the same results. 

In Fig. 19, interrupted galvanic wave cur- 
rent is illustrated, which is'similar to the cur- 
rent modality illustrated in Fig. 18, except- 
ing that between successive sinusoidal waves. 
period of no current flow exists, resulting 
from connecting one of the plunger contacts 
44 and 45, with one of the terminals of the 
rotor winding, and impressing upon the posts 
17 and 18, the potential difference beteween 
that terminal of the winding and one of the 
brushes 70 and 71. 

In Fig. 20, rapid sinusoidal enrrent is il- 
lustrated, which is the result of supplying to 
the posts 17 and 18, alternating current from 
the generator 34, 

In Fig. 91, interrupted rapid sinusoidal 
current Js illustrated, which is the result. of 
inserting in the circuit used with tho current 
modality illustrated in Fig. 20, the inter- 
rupter 85, thus producing in a manner to be 
described, periods of no current flow between 
successive periods of rapid sinusoidal cur- 
rent flow. 

In Fig. 22, combined 
oidal current is illustrated, due to impressing 
on the posts 17 and 18 the combined voltage 
of the alternating current and direct cur- 
rent output conductors of the generator 34, 
the direct current voltage being substantially 
equal to the alternating current voltage, as 
a result of which, the rapid sinusoidal waves 
are all of the same polarity. 

In Fig. 23, interrupted galvanic current is 
illustrated, resulting from inserting in the 
circuit used in producing the current modal- 
ity ilusrated in Fig. 18, the interrupter 85, 
which interrupts the current flow periodi- 
cally, in a manner to be described. 

In Fig. 24, galvanic wave sustained peak 
current is illustrated, which is similar to the 
current modality illustrated in Fig. 18, ex- 
cepting that each current wave is of sub- 
stantially the same maximum value for an ap- 
preciable interval, instead of having an in- 
stantaneous peak value, as is the case with 
the current modality shown in Fig. 13. ‘The 
current modality illustrated in Fig. 24, re- 
sults from connecting one of the plunger con- 
tacts 44 and 45 and the corresponding seg. 
mental contact 77 or 78, with one terminal 
of the rotor winding, connecting that termi- 
nal with one of the direct current output con- 
ductors of the generator 34, and improseng 

m tl t 18 the potential differ- 
ce batvon ene of the brsher 70 and Tl 
‘and the other direct current output conductor 
of the generator. As pointed out above, the 
connecting of the plunger contact and the seg- 
mental contact with the terminal of the rotor 
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winding, impresses a constant electrical po- 
tential upon the rotor brush connected in ci 
cuit, while it is passing over the short ci 
cuited section of the winding of the rotor 
block, and while the corresponding auxiliary 
rotor brush is in engagement with the seg- 
mental contact. With the cirenit connec. 
tions referred to, this occurs at the time of 
miximum potential difference between the 
brush 70 or 71, as the case may be, and the 
Girect current output conductor of the gen- 
erator, which is directly connected with one 
of the posts 17 and 16, and thus for an ap- 

interval for each wave of the gal- 
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tained peak current is illustrated, which 
go similar to the current modality illustrated in 
Fig. 14, excepting that the current is of con- 
stant maximum value for an appreciable in- 
terval at the peak of each wave of each sign, 
instead of having an instantaneous maximum 
value, as illustrated in Fig. 14. This result 
is secured by causing direct current flow 
through the winding of the rotor block, and 
connecting each terminal of the winding with 
the adjacent one of the plunger contacts 44 
and 45, and with the adjacent one of the seg- 
mental contacts 77 and 78, and impressing 
upon the posts 17 and 18, the potential dif- 
ference between the rotor brushes 70 and 71. 
As above described, the maximum potential 
difference between the brushes 70°and 71, ex- 
ists at the time when they enter the short 
cirenited end zones of the winding of the 
rotor block, and this maximum potential dif-: 
ference is maintained during each entire pe- 
riod that the brushes 70 and Ti engage the 
ort circuited end portions of the said wind- 
1g during each of which periods, the vol 
impressed upon the posts 17 and 18 is sub- 
stantially constant, the successive waves be- 
ing positive and negative, as and for the 
reasons described in connection with Fig. 8 
above. 7 
Tn Fig. 96, alternating sinusoidal sustained 
peak current is illustrated, which is similar 
so to the current modality illustrated in Fig. 
115, excepting that the maximum current va 
of each group of current alternations is sab- 
stantially constant for an, appreciable inter- 
val, instead of having an instantaneous peak 
value as illustrated in Fig. 15. This result 
js secured by connecting the plnnger con- 
tacts and the segmental contacts in the man- 
ner described in connection with Fig. 2 
supplying to the winding of the rotor 
alternating current instead of direct current, 
and connecting the brushes 70 and 71 with the 
posts 17 and 18 in the sume manner they are 
connected for the current modality illustrat- 
ed in Fig. 25. 
06 In Fig. 97, superimposed wave sustained 
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peak current is iNlustrated, which is similar to 
the current modality illustrated in Fig, 16, 
greenting that the plunger contacts 4 and 
45 and the corresponding* tal contacts 
77 and 78, are connected with the adjacent 
iceminale of tho winding of the rotor block, 
as described for the current modality illus- 
trated in Fig. 25. ‘This results in each group 
of current alternations having a constant 
maximum value for an appreciable interval, 
instead of an instantaneous peak value, as is 
the case for the current modality illustrated 
in Fig 16. Tn this case the winding of the 
rotor block is supplied with current of the 
kind and in the saine manner as deseribed in 
connection with Fig. 16, with the resalt that 
the alternations and waves are sinusoidal in 
character. 

Te will be understood that in connection 
with each of the current modalities illus- 
trated, tho rheostat 40 is connected in cir- 
guts that by operation of the arm 90 by 
the knob 20, the voltage impressed upon, the 

sts 17 and 18 may be varied as desired 

minimum to maximum or vice versa, 
and that for any of the current modalities 
illustrated in Figs. 18, 14, 15, 16, 17, 18, 19, 
24, 25, 26 and 27, the rapidity or frequency 
of the relatively slow sinusoidal current 
waves may be changed as desired through a 
considerable range, by means of the knob 21, 
In practice, I find it desirable to rotate. the 
brushes 70 and 71, slowly relatively to the 
frequency of alternating current. found in 
ordinary house lighting circuits, which is usu- 
ally sixty cycles per second, so'that the slow 
sinusoidal current delivered by meané of the 
brushes 70 and 71 may have as low a fro- 
gysncy as 10 or 19 cyeles per mina, up to 
100 to 125 cycles per minute as desired. “My 
machine thus affords a means for selectively 
delivering to the patient's circuit a large 
number of current modalities, any one of 
which may have a large number of different 
impressed voltages, and any one of which 
resulting from the operation of the brushes 
70 and 1, or either of them, may be given 
many different rates or frequencies of slow 
sinusoidal action. It will also be noted that 
for any current modality applied to the posts 
17 and 18, where the carrert flow is uni-direc- 
tional, the current in the patient's circuit, 
may be given either direction of flow desired, 
by means of the pole changing switch 16, 

Circuit connections 

In Fig. 11, I illustrate diagrammatically 
the circuit connections of my machine. In 
this figure, the main switch M and the aux- 
iliary switch A are illustrated diagrammati- 
cally with the main switch M in plan view 
and the auxiliary switch A in bottom view, 
30 that the contacts in each case are above 
anything that may be supporting them and 
In position to be engaged by switeh blades 
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resting upon them the direstion of progres- 
sion of the switch blade positions for the 
auxiliary switch A being reversed, to facili- 
tate visualizing the simultaneous’ changing 
from one position to another, of the two 
switches, 

To facilitate tracing the cirenit connec- 
tions, the following system of nmmbering of 
the switch contacts is employed. Each radial 
row of contacts is designated by an Arabic 
numeral, there being’ twenty-two of these 
rows for each switch, Each circular row of 
contacts is desimated by a small letter, the 
ontermost circular row being designated “a”, 
the next inner circular row "4" ete. For ex! 
ample, the innermost contact for the angular 
position marked “6” of the main switch M, is 
designated “M6d”, Thus the circular rows of 
contacts for the main switch M, range from 
@ to d inclusive, and the eivenlar rows of con. 
tacts for the switch A, range from a to f in- 
elusive, 

Tn Fig. 11, the switch blades are not shown, 
to avoid contusion in tracing the cireuit con. 

Te will be understood that for any 
numbered position of the switch blades below 
referred. to, the switch blades 94, 95, 96 and 

YT are in line with the contacts of switch M 
of that radial row and electrically connect 
any contacts in that radial row on which they 
inay then rest, with any contacts tively 
in the diametrically opposite radial row on 
which their opposite ends may rest; also that 
tho arm 100 of the switel A ie at the cre 
time in line with the similarly numbered 
switeh blade position of switch A, to clec- 
trically connect any of its contacts thet may 
be in that radial row and also in circular 
rows a,b and o, and that the arm 99 ig in line 
with the diametrically opposite radial row 
of its contacts to electrically connect any of 
its contacts in said opposite radial row that 
may also be in circular rows d,e und f. 

Th Fig. th; the supply condnetors, corre- 
sponding with the output.conduetors of the 
generator 34, aie shown at 110, 111, U2, the 
Wire 110 being the positive ontput-conductor 
from the directeurront side of the gencrator, 
the wire 112 being one output conductor from 
the alternating current side of the generator, 
and the wire [11 being a common conductoz 
connected with the other dircet enrrent o:t- 
put conductor TH, and also with the other 
alternating eurrent output conductor LL. 

With the switch blades of the switches ML 
and A in position No. 1, the following cirenit 
eouneetions are made.” Wite 110, wire 113, 
contact M14, contact M12, wire 115, choke 
coil 114, wire 130, wire 116, rheostat windin: 
41, wite 117, wire 118, contact M22e, wire 1 
contact Ala, contact AUS, wire 138, wire 1 
contact M12¢, contact Mle, wire 119 to wire 
JL. ‘This impreses direct enrrent from 
wires 110 and 111 upon the rheostat wind- 
ing 41. Wire 117 is connected by wire 120 
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with the 
Theostat arn 


arm 90 is connected by wire 121 


with the other supply terminal of the pole 
changing switch 18.” One output terminal 
of the pole changing switch 16 is connected 


by wire 122 with the post 17 and the other 
terminal of said switch is connected by wire 
123 with milliarameter 23, the other termi- 
nal of which is connected with the post 18, 
‘The condenser 151 is at this time connected. 
with the wires 122 and 193 through wire 
4148, contact M12a, contact Mila, wire 147 
and wire 149, to cooperate with the choke coil 
114, in smoot incest any slight xpples ‘that 
might otherwise be present in the direct cur 
rent flow. As a result of these connections, 
direct or gaivanic current as illustrated in 
Fig. 12, is delivered. to the posts 17 and 18, and 
‘thus to the phtient’s circuit. 

‘When the switch bledes are moved to posi- 
tion No, 2 the following cireuit connections 
are made. Wire 110, wire 113, contact M2a, 
contact M13a, wire 124, wire 125, terminal 88, 
rotor winding 72°, terminal 89, wiro 127, wire 
128, contact M13d, contact M33, wire 119, to 
wire ILL. “This causes direct current. low 
through the teeth per g ‘72 resulting in 
a voltage drop through said winding substan. 
tially equal to the voltage of the generator 
At the same time the following connections 
are made, Rotor brush 71, to collector ring 
80, brush 82, wire 126, contact M2d, contact 
Mi8d, wire 146, rheostat winding 41, wire 
Ai, wire 118, contact Mic, contact Mae, 
wire 119 to wire 111. It will be noted that 
the condenser 151 is not used in this case, 
and that the circuit connections between the 
vheostat winding 41 and the posts 17 and 
18 remain the same-at all times, and that 
therefore it is unnecessary to tracé this part 
of the cirenit in’ each ease, ‘The circuits 
just traced result in impressing on the tér- 
ininals of the rheostat winding <1 unidivec. 
tionai galvanie wave current, us a result of 
which the current modality’ illustrated in 
Fig. 13, is delivered from Posts 17 and 18 
to the patient's circuit. 

When the switch blades are moved to posi- 
tion No, 3, the following cireuit connections 
are made. Wire 110, wire 113, contact M3a, 
contuct MUda, wire 194, wire 195, terminal 88, 
rotor winding 72. terminal 89, wire 127, wire 
128, contact M14d, contact M3}, wire 119, 
to wire 111, thus causing gulvanic current te 
flow through the rotor winding 72°. In ad- 
dition, the following cirenit connections are 
made. Rotor brash 70, collector Ting 79, 
brush 81, wire 129, contact Mc. contact. Mite, 
wire 118, wire 117, rheostat winding 41, wire 
116, contact Mlid, contact M&d, wire 126, 
brush §2, collector ring-$0, rotor brush 71. 
‘The circuit just traced restilts in supplyin, 
slow galvanic sinusoidal current illustrat 
14, to the rheostat winding 41 and 
thus to the posts 17 and 18. 
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‘When the switch blades are moved to posi- 
tion No. 4, the following circuit connections 
are tnade.” Wire 111, wire 119, contact Maa, 
contact Miba, wire 154, wire 125, terminal 88, 
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section of the rotor winding 72° causing an 
interruption in ‘current flow between succes- 
five waves or groups of alternations, and 
thus producing the current modality illus- 


corns winding 72, terminal 89, wie 127, wire trated diagrammatically in Fig. 17. 
428, contact M15}, contact M42, to wire 112. | When ‘switch blades are moved to po- 
‘This causes alternating enrrent flow h sition No. 7, the following cireuit connec 


the rotor winding 72. In addition, the fol- 
lowing circuit connections are made. 
brush 70, collector ring 79, brush 81, wire 129, 
contact Bde, contact M13c, wire 118, wire 117, 
theostat winding 41, wire 116, contact Mid, 
contact Mad, wire 126, brush 82, collector 
ring. 80, to rotor brush 71. ‘The circuits just 
traced communicate the alternations of tho 
alternating current flowing through the rotor 
winding 73° to the posts 17 and 18 with sinu- 
soidally varying voltages determined by the 
rotation of the rotor brusbes 70 and 71 in the 
manner above described, resulting in alter- 
nating sinusoidal wave current, illustrated in 
ig. 15 being supplied 0 the patient's circuit. 
rhen the switch blades are moved to posi 
tion No. 5, the following circuit connections 
are made.” Wire 110, wire 119, contact Ma, 
contact Mi6a, wire 124, wire 125, terminal 88, 
rotor winding 72 terminial 89, wire 127, wire 
198, contact M163, contact M3b, to wire 112. 
‘This supplies a combination of direct or gal- 
‘yanic current and alternating current to.the 
Totor winding 72: In addition the follow- 
ing circuit connections are made. Rotor 
brush 71, collector ring 80, brush 82, wire 126, 
contact Md, contact M16d, wire 116, rheostat 
winding 41, wire 117, wire 118, contact M16e, 
contact Mbc, wire 129, brush 81, collector ring 
79, to rotor brush 70. This connects the rheo- 
stat winding 41 with the rotor brushes 70 and 
71, a8 a restlt of which superimposed wave 
current, illustrated in Fig. 16, is supplied to 
the posts 17 and 18, and to the patient's cireui 
Then the switch blades are moved to posi- 
tion. No. 6, the following circuit connections 
are made.” Wire 112, contact M65, contact 
MIT}, wire 128, wire 197, terminal 89, rotor 
winding 72%, terminal 88, wire 125, contact 
Al7d, contact A17e, wire 131, contact Miva, 
contact MGa, wire 119, to wire 111. In ad- 
dition, the following cireuit connection: 
made.’ Plunger contact 44, wire 182, wire 
193, contact AGa, contact A6d, wire 134 to 
plunger contact ‘45. The connections last 
traced short circuit that part of the rotor 
winding 72 between the plunger contacts 
4M and 45. In addition, the following cir- 
cuit connections are made. Rotor brush 70, 
collector ring 79, brush 81, wire 129, contact 
Méc contact Mite, wire 118, wire 117, rheo- 
stat winding 41, wire 116, contact M172, con- 
tact Méd, wire 126, brush $2, collector ring 
80, rotor brush 71.” The circaits just traced 
result in impressing upon the rheostat wind- 
ing 41, and upon the posts 17 and 18, alternat- 
ing sinusoidal interrupted current jllustrat- 
ed in Fig. 17, the short circuiting of the mid 


Rotor M7a, contact Mi8a, wire 124, wire 12: 


ions are made, Wire 110, wire i13, contact 
ter- 
minal 8, rotor winding 72, terminal 89, 
wire 127, wire 198, contact M18}, contact 
M7b,.wire 119, to wire 111, In addition to 
these connections, the mid-section of the ro- 
tor winding 72 is short cirenited as follows 
plunger contact 44, wire 182, wire 133, com: 
tact AZa, contact AZ, wire 134 to plunger 
contact 45. At the same time the rotor 
brushes are connected as follows. Rotor 
brush 70, collector ring 79, brush §1, wire 
129, contact Mic, contact M180, wire 118, 
wire 117, rheostat winding 41, wire 116, con- 
tact Mi8d, contact M7d, wire 126, brush 82, 
collector ring 80, to rotor brush’ 71. ‘This 
supplies galvanic current to the rotor wind- 
ing 72, and the rotor brushes 70 and 71 cause 
slow galvanic sinusoidal current to flow from 
the posts 17 and 18 in a manner similar to that 
described for the current modality shown in 
Fig. 14, the difference being that for the pe- 
riod during which the rotor brushes 70 and 
71 pass over the now short circuited mid- 
portion of the rotor winding 72, there is no 
Jectrical potential difference botweon them 
and an interruption in current, flow results 
between each pair of slow sinusoidal waves of 
current delivered from the posts 17 and 18, 
producing in the patient's eireuit slow sinu- 
feidal interrupted current lstratod in 
ig. 18. 

hen the switch blades are moved to po- 
sition No, 8, the following circuit connec- 
tions are made, Wire 110, wire 118, contact 
‘MBa, contact Mida, wire 124, wire 125, ter- 
minal 88, rotor winding 72, terminal 89, 
wire 127, wire 128, contact M195, contact 
MBB, wire 119, to.wite 111. In addition, the 
following eireuit connections are made. 'Ro- 
tor brush 71, collector ting 80, brush 82, wire 
196, contact M8d, contact M19d, wire 116, 
rheostat winding 41, wire 117, wire 118, con- 
tact Mle, wire 185, contact Ala, wire 136, 
contact AS®, and thence in two paths as fol- 
lows: first, to contact A8a, wire 140, to wire 
111, and second, to contact A8e, wire 134, to 
plunger contact 45. As « result one end por- 
tion of the rotor winding 72 is short circuit 
ed, and this end is connected with the rheo- 
stat winding 41, Thus galvanic current is 
catised to flow through the remaining por- 
tion of said winding, and the electrical po- 
tential difference between the supply con- 
ductor connected with the short eirenited 
tion of said rotor winding and one of th 
tor brushes is impressed upon the theostat 
winding 41, and a desired part of it, depend- 
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ing upon the setting of the rheostat arm 90, 
3s impressed upon the posts 17 and 13, Fur- 
thermore, when the rotor brush passes over 
the short circuited end portion of the rotor 


winding said potential difference is zero and Wi 


current flow in the patient's cireuit connected 
with the posts 17 and 18 is interrupted, and 
the current modality supplied to the pa- 
tient’s circuit is interrupted galvanie wave 
current illustrated in Fig. 19. 

‘When the switch blades are moved to 
Position No. 9, the following circuit connee- 
tions are made, Wire 112, contact Mid, 
tact M20d, wire 116, rheostat winding 41, wire 
117, wire 118, contact M20¢, contact Me, wire 
119, to wire 111. ‘This causes alternating or 
rapid sinusoidal current to flow through the 
theostat winding 41, and such a part of its 
voltage to be communicated to the posts 17 
and 18 as may be determined by the position 
of the arm 90 on the rheostat winding, and 
asa result rapid sinusoidal current illustrated 

Fig. 20, is caused to flow in the patient's 
circuit. In this case I illustrate the manner 
in which the arometer 93 in the patient's cir- 
cuit may bo shunted, where, as in this case, 
the current flow through it is of a kind to 
which the ammeter, if of the direct current 
type, cannot respond. As shown, the ter- 
minals of the ammeter are connected by wires 
150 and 149 with contacts Mia anc M20a re- 
spectively, and since said contacts are now 
connected by switch blade 94a low resistance 
conductive path for current flow is provided 
around the ammeter, which prevents current 
flow to an appreciable extent throug the 
grometer, Obviously any available contacts 
for any of the switch blade positions, that 
ean be connected by any one of the switch 
blades in that position, may be similarly em- 
ployed if desited, 

hen the switch blades are moved to posi- 

tion No. 10, the following cirenit connections 
aro made, ' Wire 112, contact M10d, contact 
M2id, wire 116, rheostat winding ‘{1, wire 
117, brush 87, rotary interrupter 85, brash 86, 
wire 137, wire 138, wire 189, contact A10), 
contact Al0a, wire 140, to wire 111, This 
has the same effect as above discussed resi 
ing in the current modality illustrated in Fig. 
20, excepting that the supply circuit to the 
rheostat winding 41 is periodically opened, 
depending upon the rate of rotation of the 
interrupter 85, thus producing interrupted 
rapid sinusoidal current, illustrated in Fi 
21. It will be noted that the interrupter $3 
comprises two conducting sepments 85* and 
85%, ‘the segment 85* being greater than x 
half cirele in angular extent. and the sezmient 
85" being correspondingly less than 2 half 
circle in angular extent, and insulated fro 
the sezment 85% As a result of the brushes 
86 and 87 being diametrically opposite each 
other, as: above described, they cannot both 
engage the segment 85° at the same time, and 


11 


the sreit contrelled by the interrupter 8 
is closed during the periods when both of 
the brushes engage the segment 85%, and is 
opened by the interrupter during the pesiods 
n either of the brushes engages only the 
segment 85°. In this ease, the ammeter 23. 
is shunted by wires 180 aad 149 extending 
from its terminals to contacts M10a and M21a 
respectively, which contacts are now con- 
nected by switch blade 94, closing a low resist- 
ance conductive path around the ammeter. 

‘When the switch blades are moved to posi- 
tion No, 11, the following circuit connections 
are made. Wire 110, wire 141, contact Allb, 
contact Alla, wire 142, contact M11d, con- 
tact M22¢, wire 116, rheostat winding 41, 
‘ire 117, wi 118, contact M22¢, contact 
to wire 112. In this manner a combi- 
nation of galvanic and alternating or rapid 
i idal current is supplied to the rheostat 
winding 41, and combined galvanic and sinu- 
soidal current illustrated in Fig. 92, is de- 
livered to the posts 17 and 18 at a voltage 
determined by the position of the arm 90 on 
the rheostat ding 41. 

When the switch blades are moved to posi- 
tion-No. 12, the following. circuit connections 
are made. Wire 110, wire 113, contact M1}, 
contact M12, wire 115, choke coil 114, wire 
130, wire 116, rheostat winding 41, wire 117, 
brash 87, interrupter 85, bri 86, wire 137, 
wire 143, contact. Wize, contact Mle, wire 119, 
towiro111. In this manner galvanic current 
is catised to flow through the rheostat winding. 
41 in the same manner described for the cur- 
rent modality shown in Bi xcepting 
that in this case the inte is included 
in the circuit and periodically opens and 
closes the cireuit, depending upon the rate 
of otation of the interrupter, desired part 
of the voltage upon the current flowing 
through the rheostat winding 41, is impressed 
upon the posts 17 and 18 to produce in the 
patient’s circuit, interrupted galvanic cur- 
rent illustrated in Fig. In this ease the 
condenser 151 is connected with the wires 122 
and 123 in the same manner and for a pur- 
pose similar to that described abave in eon- 
nection with poston No, 1 of the switch 
blades. It will be noticed that with this cur- 
rent modality, the current flow is substantial- 
ly constant and maximum throughout the en- 
tire duration of each period of current flow, 
instead of gradually increasing to its maxi- 
mum value and then gradual ly decreasing to 
zero, as is the case for the interrupted gal- 
vanie wave current illustrated in Fig. 19. 

When the switch blades are moved to posi- 
tion No. 18, the following cireuit connections 
are made. Wire 110, wire 115. contact M2a, 
contact MiSa, wire 124, wire 125, terminal 
88, rotor winding 72°, terminal 89, wire 1! 
wire 128, contact M13}. contact M2h, wire 
119, to wire 111. In addition the end of the 
rotor winding connected with wire 110 as 12? 
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described, is also connected with the adja- 
cent plunger contact and segmental contact 
as follows: wire 125, contact A132 to contacts 
A185 and ATBe and from said contacts re: 
spectively by wires 144 and 132 to segment 
5 chtact 77 and plunger contact 44. At the 
same time, one of the rotor brushes is con- 
nected as follows: wire 111, wire 119, contact 
‘MBc, contact Mi8e, wire 118, wire 117, rheo- 
stat winding 41, wire 116, contact M13d, con- 
tact M2d, wire 126, brush 82, collector ring 
‘80, to rotor brush 71. The connection de- 
sofibed result in producing current flow from 
the posts 17 and 18 in the jent’s circuit, 
similar to the current modality illustrated 
in Fig. 13, the difference being due to now 
short-cireniting one end portion of the rotor 
winding 720. '‘The connection of the plunger 
contact 44 with the terminal 88 of the rotor 
winding 72%, short-circuits that end portion 
of the winding, but if alone depended upon, 
would not result in a uniform electrical po- 
tential on the rotor brush 71 when it travels 
over the short-circuited end portion of the 
Winding, due to n slight difference in resist 
ance between the rotor brush and the short 
‘circuiting connection as the brush passes over 
the wire of the short-circuited portion of the 
winding. To avoid this departure from « 
uniformly maximum vale of the current 
wave throughout each period of travel of 
the brush over the short-circuited portion of 
the rotor winding, at the same time the rotor 
brush 71 enters the short circuited zone of 
the rotor winding 725, the ausiliary brush 
74 engages the segmental contact 77 and re- 
mains in engagement therewith until the 
rotor brush 71 leaves the short-circuited zone, 
thus providing a path of low resistance be- 
tween the brush 71 and the terminal 88 and 
snaintaining maximum electrical potential on 
the brush 71 during each entire period of its 
travel across the short-circuited zone of the 
rotor winding 72°. This results in supplying 
to the posts 17 and 18, galvanic wave sus? 
tained peak current illustrated in Fig. 24. 
‘When the switch blades are moved to pos 
tion No. 14, the following circuit connections 
are made. Wire 110, wire 113, contact M3a, 
contact Mifa, wire 124, wire 125, termin: 
88, rotor winding 72), terminal 89, wire 1: 
wire 128, contact M142, contact M3), wire 
19 wire J11. This connects the rotor 
¢ 72) with the supply wires 110 and 
111 in the same manner described above for 
ition No. 3 of the switch blades. In ad- 
ition, connection is made between wire 125 
and contacts Alfa, Aidd and Alde, and be- 
tween the latter two contacts and segmental 
contact 77 and plunger contact 44 respec- 
tively by wires I4t and 132. This establishes 
the same short circuited condition of the end 
portion of the rotor winding 72d, adjacent 
the terminal 88. as described for position No. 
65 15 of the switch blades. At the same time, 


0 


1,764,867 


connection js made between wire 127, seg- 
mental contuct 78 and plunger contact 45, 
as follows: wire 197, wire 146, contact A3/ 
to contacts A3e and ASd, and from the lat 
ter contacts by wires 145 and 134 respectively 
to segmental contact 78 and plunger contact 
45. This short circuits the end portion of 
the rotor winding 725 adjacent the terminal 
89 in the same manner and with the same re- 
sults described for the now short cireuited 
condition of the end portion of the rotor 
winding 722 adjacent the terminal $8, At 
the same time, the rotor brushes 70 and 71 
are connected as follows: rotor brush 70, col- 
lector ring 79, brush, 81, wire 129, contact 
MBo, contact Mids, wire 118, wire 117, rheo- 
stat winding 41, wire 116, contact M142, con- 
tact Md, wire 126, brush 82, collector’ ring 
80, to rotor brush 71. This connects the 
rotor brushes with the theostat winding 41 
in the same manner described above for posi- 
tion No. 3 of the switch blades, but with the 
difference that the maximum current. value 
through the winding 41, is maintained dur- 
ing each period that the rotor brushes 70 and 
71 engage the short-circuited zones of the 
rotor winding 720. Itis to be noted that the 
relation of the aualiary brash 74 to the rotor 
brush 71 is substantially the same as the re- 
lation already described, of the auxiliary 
brush 43 to the rotor brush 70, as a result of 

ich the auxiliary brishes 73 and 74 suc- 
cessively and alternately engage the sogmen- 
tal contacts 77 and 78} it is further to be 
noted that for each entire period that either 
of tho rotor brushes 70 and 71 is in either 
of the short-cireaited zones of the rotor wind- 
ing 72, the other of said brushes is in the 
other of said short-circuited zones. As a 
result, slow galvanic sinusoidal. ststained 
Pak urzent llstrated in Tig. 25, i aup- 
plied to the patient’s circuit counected witl 
the 17 and 18. 
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‘When the switch Uades are moved to posi- 
tion No. 15, the following circuit connections 
are inade. “Wire 111, wire 119, contact Maa, 
contact MiSa, wire 124, wire 125, terminal 
88, rotor winding 72%, terminal 89, wire 127, 
wire 128, contact M130, contact M42, to wire 
112. This supplies alternating current to 
the rotor winding 72” in the same manner de- 
scribed above for the production of alternat- 
ing sinusoidal wave current, illustrated in 
Fig. 15. At the same time the following eir- 
cuit connections are made. Rotor brush 70, 
collector ring 79, brnsh 81, wire 129, contact 
Mc, contact M150, wire 118, wire 117, rheo- 
‘stat winding 41, wire 116, contact M15d, con- 
tact M4d, wire 126, brush 82, collector ring 
80, to rotor brush 71. This connects the ro- 
tor brushes 70 and 71 with the theostat wind- 
241 in the same manner described above for 
current modality illustrated in Fig. 15. 

‘At the same time, the following circuit con- 
ns are made: wire 125, contact Alba to 139 
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contacts A15} and A1&e and from the latter 
contacts by wires 144 and 132 respectively to 
segmental contact 77 and plunger contact 443 
also, from wire 197, wire 146, contact Adf to 
contacts Ade and Add and trom the latter 
contacts, by wires 145 and 184 respectively, 
to segmental contact 78 and plunger contact 
45, "Thus the terminals 88 and §9 are con- 
nected with the segmental contacts 7 and 73 
and with the plunger contacts 44 and 45 in 
tho same manner described for the prod 
tion of slow galvanic sinusoidal sustained 
peak current illustrated in Pig. 25, che differs 
énee in the present cuse being that alternat 
ing current is now supplied to the rotor wind. 
ing 72°, and asa result, alternating sinusoidal 
sustained peak current illustrated in Fig. 26, 
is delivered from the posts 17 and 18 to the 
patient's circuit, 

With the switch blades moved to position 
No. 16, the following circuit connections are 
made, ’ Wire 110, wire 113, contact Mia, con- 
tact M182, wire 124, wire 125, terminal 88, 
rotor winding 72%, terminal 89, wire 127, wire 
128, contact M162, contact Ms, to wire 112. 
This causes combined galvanic and alternat- 
ing current to flow through the rotor winding 
“2 in the same manner described above for 
the production of superimposed wave current 
illustrated in Fig. 16. At the same time, cir- 
cuit connections are made as follows: rotor 
brush 71, collector ring 80, brush $9, wire 126, 
contact Mid, contact M1éd, wire 116, theo. 
stut winding’ 41, wire 117, wire 118, contact 
Ml6e, contact Mbo, wire 139, brush 81, collec- 
tor ring 79, to rotor brush 76. ‘This connects 
the rotor brushes 70 and 71 in the same man- 
ner described above for the current modality 
illustrated in Fig. 16, At the same time the 
following cireuit conneetions are made: wire 
125, contact A16a, to contuets A162 and A16c 
connected by wires i44 and 132 respectively 
with segmental contact 77 and plunger con- 
tact 44; also wire 197, wite 146, contact A5/ 
to contnets A5e and As connected by wires 
145 and 134 with segmental contact 78 and 
plunger contact 45. “This short circuits the 
end portions of the rotor winding 72 in the 
same manner described in connection with the 
produetion of slow galvanic sinusoidal su- 
Stained peak enrrent illustrated in Fig. 25, 
the difference being that in the present case, 
by supplying combined gulvanicand alternat- 
ing current to the rotor winding 72%, 
imposed wave sustained peal current illn 
trated in Fig. 97, is delivered from the posts 
17 and 18 to the patient's cirenit. 

From the above, it will appear that my im- 
proved wave producing mechanism has im- 
portant, characteristics as follows: first, the 
rotor winding provides a plurality of electri 
cal contact points of progressingly different 
electrical potential, whereby a brush resting 
upon one of stid contact points is given the 
same electrical potential to cause current flow 
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in a cireuit of which the brush may be a part; 
second, two series of such contact points are 
provided, in circular arrangement with points 
of maximum difference of electrical potential 
at opposite points of the circle third, the ro- 
tation of one or more brushes on said contact, 
ints produces a wave of electromotive force 
Fetween one of the brushes and one of ond 
contact points or between said brushes as the 
case may be; fourth, by uniformly distribut- 
ing among said contact points the maximum 
difference of electrical potential, and equelly 
spacing said contact polsitd in a linear direc- 
on, and by uniformly rotating said brushes, 
an electromotive force of true sine wave form 
is impressed upon the brush or brushes; fifth, 
with the contact points stationary, it im: 
presses one cycle of electromotive force on the 
rush or brushes, as the case may be, for each 
rotation of the brushes, resulting in no great- 
er least Piogitermd Pgs the contact 
points and the brushes, than the frequency of 
the stow sinusoidal electromotive force ime 
pressed upon the brush or brushes, which is 
equal to their rate of rotation, insuring ac- 
curate and reliable contact between the 
brushes and the contact points; sixth, it im- 
presses upon the brush or brushes, a resultant 
clectromotive force of slow sinusoidal wave 
form, whether the electromotive force dis- 
ated among the contact points be direc, 
alternating and of whatever frequency it 
be, or of any other formn; seventh, by oxtend- 
ing a conduetor or conductors from a contact 
point or points of intermediate electrical po- 
tential, and connecting the conductor or con- 
doctors with the end contact point or points 
of the series, or by connecting the conductors 
ith each other, the distribution of electrical 
potential betsween the contact points is shifted 
in different ways, permitting the impressin, 
on the output circuit of (a) uni-directiona 
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slow wave electromotive force with sustained 


peak, (6) uni-directional interrupted slow 
Wave electromotive force, (c) slow sinusoidal 
electromotive force with sustained peak, and 
(d) intereupted sinusoidal electromotive 
force, the particular nature of each electro. 
motive force so impressed, depending upon 
the nature of the electromotive force ‘istrib- 
ted among the contact points, “Further. 
more, all of these conditions may be produced 
with the brush or brushes rotating at the same 
uniform rate, and for any of these conditions, 
the rate of rotation of isa rush or brushes 
may be instantly changed through a con- 
siderable range ‘Without stoppi ete ma- 
chine, or changing any of its parts; eighth, 
by the use of contact segment or segments and 
the auxiliary brush orbrushes,and connections 
selectively made between the segment or seg 
ments and the end one or ones of the series 
of contact points, the short-circuited end 
zones of the contact points are positively 
maintained ut constant electrical potential 
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throughout the said zones, producing sus- 
tained peak waves having peak values that 
are constant. 

‘While I have shown my invention in the 

5 particular embodiment above described, it 
{rill be understood that I do not limit myself 
to this exact construction as I may employ 
equivalents known tothe art at the time of the 
filing of this application without depart- 
10 ing from the scope of the apponded claims. 
that I claim is: 

1. In an electro-therapeutic machine, the 
combination of a flat block of insulating ma- 
terial, a resistance winding having its turns 

as extending in parallel relation. across the fiat 
surface of said block, a brush mounted for 
rotation upon and laterally of the turns of 

said winding on said flat surface, means im- 

parting continuous operation to said brush, 
20 and devices for selectively maintaining cer- 
tain turns of said winding within the path 
of travel of said brush at substantially the 
‘same electrical potential. 

2 In an electro-therapeutic machine, the 
combination of a flat block of insulating ma- 
terial, a resistance winding having its turns 
extending in parallel relation across the flat 
surface of said block, brushes mounted for 
rotation upon and laterally of the turns of 
stid winding on said flat surface, means 
jmparting continuous operation to said 
brushes, and devices for selectively main- 
taining certain turns of said winding with 
the paths of travel of sid brushes at sub- 
stantially the same electrical potential. 

3. In an electro-therapeutic machine, the 
combination of a flat block of inst 
terial, a resistance winding having 
extending in parallel relation across the flat 
surface of said block, brushes mounted for 
rotation upon and laterally of the turns of 
said winding on said flat 
imparting continuous operati 
Indie, and devices for selectively 
ing certain turns of said winding within the 
paths of travel of said brashes at substan- 
tially the same electrical potential, the paths 
of travel of said brushes on said winding 
being substantially coincident. 

4 in an electro-therapeuti 
combination of a flat block of insulating mma- 
terial, a resistance winding having its turns 
extending in parallel relation across the flat 
surface of said block, a brush mounted for 
rotation upon and laterally of the turns of 
stid winding on said flat surface, means 
imparting continuous operation to said 
brush, and switching mechanism for selec- 
tively’ short-eireuiting certain turns of said 
winding within the path of travel of said 
brush, 

5. In an electro-therapeutic machine, the 
combination ofa fint block of insulating 
material, a resistance winding having its 
4% turns extending in parallel macros 
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the flat surface of said block, brushes 
mounted for rotation upon and laterally of 
the turns of said winding on suid flat sur- 
face, means imparting continuous operation 
to said brushes, and switching mechanism 
for selectively short-cireniting certain turns 
of said winding within the paths of travel 
of said brushes. 

6. In an clectro-therapeutic machine, the 
combination of a flat block of insulating ma- 
terial, a resistance winding having its turns 
extending in parallel relation across the flat 
surface of said block, brushes mounted for 
rotation upon and laterally of the turns of 
said winding on said flat surface, means im- 
parting continuous operation to said brushes, 
and switching mechanism for selectively 
short-circuiting certain turns of suid wind- 
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rush, ing within the paths of travel of said brushes, 


the pees of travel of said brushes on said 65 


winding being substantially coincident, 

7. In. an electro-therapeutic machine, 
means for delivering wave current of low 
frequency with interruptions between suc- 
cessive waves, comprising the combination 
of a flat resistance winding for receiving cur- 
rent from a desired source, a brush mounted 
for rotation upon a flat side of the turns of 
said winding, means imparting continuous 
operation to said brush, electrical connee- 
tions for selectively short-cireuiting turns of 
said winding adjacent one of its nds and 
extending into the path of travel of said 
brush, and delivery cireuit connections ex- 
tending from said brush and from the short- 
circuited end of said winding, whereby for 
‘each passage of said brush over said short- 
Gircuited. turns there is a corresponding 
interruption in current flow in the delivery 
cireuit, 

. In an_ electro-therapeutic machine, 
means for delivering wave current of low 
ms between suc- 
cessive waves, comprising the combination 
of a flat resistance winding for receiving cur- 
rent from a desired source, brushes mounted 
for rotation upon a flat side of the turns of 
said winding, means imparting continuous 
operation to said brushes, electrical connec. 
tions for selectively short-circuiting turns of 135 
said winding at its mid portion in the paths 

of travel of said brushes, and Salivary circ 
connections extending from said ‘brushes, 
whereby for each passage of said brush 
over said short-circuited turns there is 
corresponding interruption in current flow 
in the delivery circuit, 

9. In an electro-therapeutic machine, 
means for delivering wave current of low 
frequency with sustained peak voltage for } 
each wave, comprising the combination of a 
flat resistance winding for receiving current 
‘from a desired source, a brush mounted for 
rotation upon 2 flat side of the turns of said 
Winding, means imparting continuous oper- 109 


90 


°3 


109 


ces 


1,764,347 


ation to said brush, electrical connections for 

selectively short-circuiting turns of said 

winding adjacent one of its ends and extend- 

ing into the puth of travel of said brush, 
5 and delivery circuit connections extending 

from stid brush and from the end of said 
Winding remote from its short-circuited end, 
whereby for each passage of said brush over 
said short-circuited turns maximum voltage 
is sustained on said delivery cireuit for a cor- 
responding interval. 

10. In an electro-therapeutic machine, 
means for delivering wave current of low 
frequency with sustained peal: voltage for 
ench wave, comprising the combination of a 
flat resistance winding for receiving current 
from a desired sonree, brushes mounted for 
rotation upon a flat side of the turns of said 
winding, means imparting continuous oper- 
ation to said brushes, electrical connections 
for selectively short-cireniting turns of said 
winding adjacent ench of its ends aud ex- 
tending into the path of travel of said 
brushes, and delivery circuit connections 
extending from snid brushes, whereby for 
each passage of said brushes over suid short- 
cirenited turns maximum voltage is svs- 
tained on said delivery circuits for a cor- 
responding interval. 

U1. In an electro-therapeutic machine, an 
electromotive force controller comprising the 
combination of a resistance winding for cur. 
rent flow resulting from an applied electro- 
motive force, devices for selectively main- 
taining certain turns of said resistance wind- 
ing at substantially the same electrical po- 
tential, a brush haying cyclic movement upon 
and laierally of said resistance winding in- 
cluding said certain turns thereof for'either 
electrical condition of said certain turns, 
and means imparting continuous operation 
to said brush, whereby cyclic electromotive 
forces of different characteristics may be se- 
lectively applied to a cirouit including said 
45 brush. 

12. In an clectro-therapeutic machine, an 
electromotive force controller comprising the 
combination of a resistance winding for cur- 
rent flow resulting from an applied electro- 
motive force, dovices for selectively main- 
taining certain turns of said resistance wind: 
ing at substantially the same electrical po- 
tential, brushes having cyclic movement upon 
and laterally of said resistance winding in- 
00 cluding said certain turns thereof for either 

electrical condition of said certain tu 

and means imparting continvous operati 
to said brushes, whereby cyclic electromotive 
forces of different characteristics may be 

6y selectively applied to a cireuit including said 
brashes. 

18, In an electro-therapeutie machine, an 
clectromotive force controller comprising 
the combination of a resistance winding for 

8 current flow resulting from an applied elec- 
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tromotive force, devices for selectively main- 
taining 


certain turns of said resistance wind- 


1 condition of said. certain 
turns, means imparting continuous opera 
tion to said brush, whereby cyclic electro- 
motive forces uf different characteristics 
ray. be selectively applied to a circuit in- 
cluding said brush, and second devices for 
changing as desired the movement of said 
brush relatively to said resistance winding, 

14. In an electro-therapeutic machine, an 
electromotive force controller comprising the 
combination of a resistance winding for cur- 
rent flow resulting from an applied electro- 
motive force, devices for selectively main- 
taining certain turns of said resistance wind- 
ing at substantially the same electrical po- 
tential, brushes having cyclic movement 

pou aud laterally of said resistance wind- 
ng including said certain turns thereof for 
either electrical condition of said certain 
turns, means imparting contimtous opera- 
n to said brushes, whereby cyclic electro- 
motive forces of different characteristics may 
be selectively applied to a circuit including 
said brushes, and second devices for chang- 
ing as desired the movement of said brushes 
relatively to said resistance winding. 

15. In ‘an. electro-therapeutic machine, 
mechanism for controlling electromotive 
force comprising the combination of a series 
of electrical contacts, electrical connections 
betwicen a source of electromotive force and 
said contacts distributing said electromotive 
force among said contacts, brush mechanism 
having cyelic movement ‘on said contacts, 
means imparting continuous operation to 
said brush mechanism, terminals for supply- 
ing current to an output circuit, and mecha. 
nism for selectively impressing upon said ter- 
minals through stid brush mechanism, elec- 
tromotive forces having different wave forms 
for the same cyclic movement. of said brush 
mechanism on said contact points. 

16. Ip an_ electro-therapentic machine, 
mechanism for controlling electromotive 
farce comprising the combination of a series 
of electrical contacts, electrical connections 
between a source of electromotive force and 
said contacts distributing said electromotive 
force among said contacts, devices for shift 
ing when desired the distribution of said 
electromotive force among said contacts, and 
means imparting continuons operation to said 
brushes, and brushes having the same cyclic 
movement on said contacts for either of said 
conditions of electromotive force distribu. 
tion, whereby eyelic electromotive forces of 
different characteristics may be selectively 
applied to a cireuit including said brnshes. 

17. In an electro-therapeutic machine, 
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mechanism for controlling electromotive 
force comprising the combination of a series 
of stationary electrical contacts, electrical 
connections between a source of electromotive 
5 force and said contacts distributing said elec- 
tromotive force among said contacts, devices 
for shifting when desired the distribution of 
said electromotive force among said contacts, 
a brush having the same cyclie movement on 
10 said contacts for either of said conditions of 
electromotive force distributi: ind means 
imparting continuous operation. to, said 
brush, whereby cyclic electromotive forces 
of different characteristics may be selectively 

1p applied to a circuit including said brush. 

18. In an_ electro-therapeutic machine, 
mechanism for controlling electromotive 
force comprising the combination of a series 
of electrical contacts, electrical connections 

20 between a source of clectromotive force and 
said contacts distributing said clectromotive 
force among said contacts, devices for shift 
ing when desired the distribution of said elec- 
tromotive force among said contacts, a brush 

as having the same cyclic movement on said 
contacts for either of said conditions of elec- 
tromotive force distribution, means impart- 
ing continuons operation to atid. brash 
whereby cyclic electromotive Sores of i 

30 ferent characteristics may be selectively ap- 
plied to a circuit including said brash, and 
second devices for changing as desired the 
movement of said brush relatively to said eon- 


tacts. 

19. In an_ electro-therapeutic _ mach 
mechanism for controlling electromoti 
force comprising the combination of a series 
of electrical contacts, electrical connections 
between a source of electromotive force and 
said contacts distributing said electromotive 
force among said contacts, devices for shift- 
ing when desired the distribution of said elec 
tromotive force among snid contacts, brushes 
having the same cyclic movement on said con- 
tacts for either of said conditions of electro- 
motive force distribution, means imparting 
continuous operation to said brushes, where- 
by pele, electromotive forces of different 
characteristics may be selectively applied to 
a circuit including said brushes, and: second 
devices for changing us desired the movement 
of said brushes relatively to said contacts. 

20. In an_ electro-therapeutie ma 
mechanism for controlling electromotive 
force comprising the combination of a series 
of electrical contacts. electrical connections 
between a source of electromotive force and 
said contacts distributing said electromotive 
force among said contacts, devices for shift- 
ing when desired the distribution of said elec- 
tromotive force among said contacts, a brush 
having the same cyclic movement on said 
contacts for cither of said conditions of elec- 
tromotive force distribution, nnd means inn- 
5 parting continuions operation to said brush, 
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whereby cyclic electromotive forces of di 
ferent characteristics may be selectively a] 
plied to a circuit including said brush, the 
distribution of saidelectromotive force and 
the movement of said brush cooperating to 
impress on said brush an electromotive force 
wave of sine form. 

‘24, In an electro-therapeutic machine, the 
combination of a series of electrical contacts, 
connections between said contacts and « 
source of electromotive force applying sai 

lectromotive force progressively by sueces- 
increments to said contacts, brush mech- 
anism for connection with an output circuit 
and movable cyclically over said cont 
means imparting continuous operation to sai 
brush mechanism, and devices selectively im- 
pressing said electromotive in different wave 
forms upon said brush mechanism for the 
same cystic movement of the latter. 

99, In an electro-therapeutic machine, the 
combination of a resistance element having 
contact points? a first brash mounted for 
cyclic movement on said contact, points, a sec- 
‘ond brush having similar cyclic movement, 
means imparting continuous operation to 
said brushes and a contact segment engag- 
ing said second brush for part of each cycle 
of motion of said brushes. 

28, In an electro-therapeutic machine, the 
combination of a resistance element, having 
contact points in circular arrangement, a pair 
of brushes mounted for rotation on said con- 
tact points, means imparting continuous op- 
eration to stid brushes, a contact segment, 
and an additional brush engaging said con- 
tact segmnent for part of each rotation of said 
brushes. 

24, In an electro-therapeutic machine, the 
combination of a flat sided resistance wind- 
ing, a first brush mounted for rotation on 
said windis re a sccond brush mounted for 
rotation with said first brush, means impart- 
ing continuous operation to said, brushes, 
and a contact segment engaging snid second 
brush for part of each rotation of said 
brushes. 

25. In an electro-therapeutic machine, the 
combination of a flat sided resistance wind- 
ing, a brush mounted for movement in a 
cular path on said winding, means impart- 
ing continous operation to said brush, @ 
conductor extending from a turn of said 
winding crossing said path at two points, and 
switching means for selectively connecting 
and disconnecting said conductor and a ter- 
minal of said winding with and from each 
other respectively. 

96. In an electro-therapeutie machine, tne 
combination of a flat sided resistance wind- 
ing, two brushes mounted for movement in 
substantially the same circular path on said 
winding and oppositely disposed in said 
path, means inpatting contintions operation 
to said brushes, two conduetors extending 130 
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from two turns of said winding separated 
from cach other and each crossing said path 
at two points, and switching means for selec- 
ively connecting and disconnecting said con- 
dnetors with and from each other respec- 
tively. 

27. In an electro-therapeutic machine, 
bination of a flat sided resistance wi 

, two brushes mounted for movement in 
substantially the same circular path on said 
winding and oppositely disposed in said 
path, means imparting continuous operation 
to said brushes, two conductors extending 
from two tums of said winding separated 
from each other and each crossing said path 
‘at two points, and switching means for se- 
lectively connecting and disconnecting said 
conductors and the adjacent terminals of said 
winding with and from each other respec- 
tively. 

28. Tn an electro-therapeutic machine, the 
combination of a flat sided resistance wind- 
ing, two brushes mounted for movement in 
substantially the same cireular path on said 
winding and oppositely disposed in said 
path, means imparting continuous operation 
to said brushes, two conductors extending 
from two turns of said winding separated 
from cach other and each crossing said path 
ut two points, and switching means for selec- 
tively connes said conductors with each 
other and with the adjacent terminals of said 
Winding and disconnecting the same as de- 
sired. 

29. In an electro-therapeutic machine, the 
combination of a flat sided resistance wind- 
ing, a first brush mounted for rotary move- 
ment on said winding, a second brush elec- 
trically connected with said first. brush, 
means imparting continuous operation to 
said brushes, a contact segment engaging 
said second brush for part of each rotation 
of said brushes, and switching means for 
selectively connecting said segment and a 
terminal of said winding with each other 
and disconnecting the samie as desired. 

80. In an electro-therapeutic machine, the 
combination of a flat sided resistance wind- 
ing, a pair of brushes mounted for rotation 
on Said winding, said brushes being diamet- 
rically opposed fo each other, two additional 
brushes each electrically cofinected with one 
of said pair of brushes, means imparting con- 
tintious operation to said brashes, contact seg- 
ments engaging said additional brushes for 
‘part of cach rotation of said brnshes, and 
switching means for selectively connecting 
said segments with the terminals of said 
winding respectively and disconnecting the 
same as desired. 

1._In an electro-therapeutic machine. 
combination of a flat sided resistance 
ing, a brush mounted for movement in a 
circular path on said winding. a conduetor 
extending from: a turn of said winding cross- 
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ing said path at two points, means impart- 
ing continuous operation to said brushes, 
a second brush electrically connected with 
said first brush, a contact segment engag- 
ing said second brush for part of each rota- 
tion of said brushes, and switching means for 
selectively connecting said conductor, said 
segment and a terminal of stid winding 
with each other and disconnecting the sarue 
as desired. 

42, In an electro-therapeutic machine, the 

combination of a fiat sided resistance wind- 
, two brushes mounted for movement in 
substantially the seme circular path on said 
winding and oppositely disposed in said 
path, two conductors extending from two 
turns of said winding separated from each 
other and each crossing said path at two 
points, two additional brushes each elec- 
trically connected with one of said first men- 
tioned brushes, means imparting continuous 
operation to said brushes, contact sezments 
engaging said additional brushes for part of 
each rotation of said brushes, and switching 
means for selectively connecting said con: 
ductors, and said conductors and said seg- 
ments with the terminals of said winding and 
disconnecting the same as desired. 

33. In an electro-therapeutie machine, the 
combination of a motor generator having 
shaft, a worm carried by said shaft, a worn 
wheel meshing with said worm, a friction 
cone driven by said worm wheel coaxially 
with the latter, a second shaft supported 
parallel with an element of said cone, a fric- 
tion wheel carried by said second shaft and 
movable longitudinally thereon, devices pre- 
venting relative rotation between said second 
shaft and said friction wheel, said friction 
wheel having its periphery in frictional en- 
gagement with said cone, a flat sided resist- 
ance winding, a brush earried by said second 
shaft for rotation on said winding, and gear- 
ing for moving suid friction wheel longitn- 
dinally on said second shaft towards and 
from the apex of said cone, 

34. Jn an electro-therapeutic machine, the 
combination of a motor generator having a 
shaft, a worm carried by said shaft, a worm 
wheel meshing with said worm, a’ friction 
cone driven by said worm wheel coaxially 
with the latter, a second shaft supported par- 
allel with an element of said cone, a friction 
wheel carried by said second shaft and mov- 
able longitudinally thereon, devices prevent- 
ing relative rotation between said second 
shaft and said friction wheel, said friction 
wheel having its periphery in frictional en- 
gagement with said cone, a flat sided resist 
ance winding, a brush earried by said second 
shaft for rotation on said winding, gearing 
for moving said friction wheel longitudinally 
on said second shaft towards and from the 
apex of said cone, a second brush carried by 
stid second shait and electrically connected 
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with said first brush, end an insulated con- 
tact it engaging said second brush for 
part of each rotation of said first brush on 
said resistance winding, = ‘ 
5 8%. In an electro-therapeutic machine, the 
combination of a motor generator having a 
shaft, a worm carried by said shaft, a worm 
wheel meshing with said worm, a friction 
cone driven By said worm wheel ouxilly 
‘with the latter, a sece aft supported par- 
allel with an element of said ping ‘a friction 
wheel carried by said second shaft and mov- 
able longitudinally thereon, devices prevent- 
ing relative rotation between said second 
shatt and said friction wheel, said. friction 
wheel having its periphery in frictional en- 
gagement with said cone, a flat sided resist- 
fance winding, a pair of oppositely disposed 
brushes carried by said second shaft for ro- 
tation on said winding, and gearing for mov- 
ing said friction wheel longitudinally on said 


10 


longit 
second shait towards and from the apex of 
said cone. 2 

‘86, In an electro-therapeutic machine, the 
combination of a motor generator having a 
shaft, a second shaft, connecting said 
shafts, a friction device carried by said sec- 
ond shaft, a third shaft, a friction wheel car- 
ied by stid third shaft and movable longi- 
tudinally thereon, devices preventing rela- 
tive rotation between said third snaft and 
said friction wheel, said friction wheel hav- 
ing its periphery in frictional engagement 
with said friction device, a resistance wind- 
ing having contact points in circular arrange- 
ment, a pair of oppositely disposed brushes 
carried by said third shaft for rotation on 
said contact points, gearing for moving sai 
friction wheel longitudinally on said 
shaft along the surface of said friction de- 
vice, additional brush mechanism carried by 
said third shaft, and an insulated contact 
segment engaging said additional brush 
mechanism for part of each rotation of said 
pair of brushes. 

87, In an electro-therapeutie machine, the 

ition of rotary brush mechanism for 
selectively producing ’slow sinusoidal electro- 
motive foree waves of different wave forms, 
fa shaft carrying said brush mechanism, a 
friction wheel movable longitudin: i 
shaft, devices for preventing rotal 
wheel on said shaft, « friction device having 
its surface in frictional engagement with said 
wheel to drive the latter, gearing for moving 
said wheel longitudinally on said shaft 
at the same time on the surface of said fi 
tion device, and means for rotating suid frie- 
tion device. 

38. In an electro-therapeutic machine, the 
combination of rotary brush mecianism for 
selectively producing stow sinusoidal electro- 
motive force waves of different wave forms, 
a shaft 1 brush mechanism, a 
€ friction w le Tongitudinally ‘on 
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said shaft, devices for preventing rotation 
of said wheel on said shaft, a friction device 
having its surface in frictional engagement 
with said wheel to drive the latter, gearing 
for moving said wheel longitudinally on said 
shaft and at the same time on the surface of 
said friction device, means for rotating said 
friction device, and contact points of pro- 
gressively different electrical potential and 
in circular arrangement differently engaged 
selectively by said brush mechanism to pro- 
duce said different wave forms. 

39. In an electro-therapeutic machine, the 
combination of a rotary brush arm for pro- 
ducing a slow sinusoidal electromotive force 
wave, a shaft carrying said arm, a friction 
wheel movable longitudinally on’said shaft, 
devices for preventing rotation of said wheel 
on said shaft, a friction cone having its con- 
ical surface in frictional engagement with 
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said wheel to drive the latter, gearing for 
moving said wheel longitudinally on said. 
shaft and at the same time towards or away ' 


from the apex of said cone as desired, means 
for rotating said con, contact points of pro- 
pay different electrical potential, a 

rush carried by said arm for engage: 
by its rotation with said contact points, a 
conducting segment, and a second brush car- 
ried by said arm for engaging said segment 
during a part of each rotation, 

40. fn an electro-therapentic 
combination of a ro 
ducing a slow sinusoidal 
wave, a shaft carrying said arm, a friction 
wheel movable longitudinally on’ said shaft, 
devices for preventing rotation of said whee 
on said shaft, a friction cone having its con- 
ical surface in frictional engagement with 
said wheel to drive the latter, wearing for 
moving said wheel longitudinally on said 
shaft and at the same time towards or away 
from the apex of said cone as desired, means 
for rotating said cone, contact points of pro- 
gressingly different electrical potential in 
filar arrangement, and two brushes earried 
by said arm on opposite sides of its axis for 
‘engugement by their rotation with said con- 
tact points. 

41. In an electro-theraj 
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id combination of @ rotary brush arm for pro- 


ducing a slow sinusoidal electromotive force 
wave, a shaft carrying said ar, a friction 
wheel movable longitudinal on ‘said shaft, 
devices for preventing rotation of exid wheel 
on said shalt, a friction cone having its con- 
Seal surface in frictional engagement with 
suid wheel to drive the latter, gearing for 
moving said wheel longitudinally on said 
shaft and at the same time towards or away 
from the apes of said cone as desired, means 
for rotating said cone, contact points vf pro- 
‘gtessingly different clectrical potential in cir- 
cular arrangement, two brushes carried by 
said arm on opposite sides of its axis for 190 
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engageruent by their rotation with said con- 
tact points, conducting segments, and two 
additional brushes carried by said arm for 
enguging said segments for cach rotation of 
said brushes. 

42. In an clectro-therapentic machine, the 
combination of a motor-generator, resistances 
for determining the form and amount of the 
voltage delivered to a patient's cireuit from 
said motor-generator, rotary brushes coopet> 
ating with one of said resistances, friction 
gearing for driving said brushes from said 
motor: » devices for changing as de- 
sired the ratio of said gearing, switchin; 
: mechanism for selectively connecting sai 

motor-generator, said resistances, an 


parts below its Bpper surface, 
carried by said panel 
2 for connection with said circuits, and control- 
ling knobs, pointers and dials carried hy said 
panel above its upper surface for controlling 
said resistances, said gear ratio changing de- 
vices and said switching mechanism, whereby 
said panel and the parts carried thereby comi- 
prise all of the working parts of the machine 
and all of the rotating parts are concealed 
bolow the upper surface of the panel. 

4. In an electro-therapeutic machine, the 
combination of mechanism for. selectively 
producing electromotive forces haying va- 
rious slow wave and sinusoidal forms, a panel 
mounting said mechanism on its lower sur- 
face, and controlling devices for said mecha- 
nism mountod on the upper surface of said 
panel, whereby tho panel and parts carried 

hereby comprise a complete and operative 
machine for the pur] ibed. 

44, In an electro-therapeutic machine, the 
combination of mechanism for selectively 
producing electromotive forces having va~ 
ious slow wave enid sinusoidal forms, a panel 
mounting said mechanism on its lower sur- 
feo, and controlling 
nism mounted on tl 
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devices for said meche- 
fe upper surface of said 
panel, whereby tho panel and parts carried 
thereby comprise a complete and operative 
machine for the purpose described, said 
roechaniam including the rolary parts and 
switching mechanism of the machine com- 
pletely protected by said panel, and said con- 
trolling devices including devices for o} 
ing the switching mechanism and also inelud- 
ing devices for changing as desired the fre- 
35 queney end voltage of the 

forces produced by the machine. 

45, In an electro-therapeutie machine, the 
combination of devices for producing ‘and 
selectively delivering to a patient's cireuit 

¥ electric current in ‘different desired wave 
forms, and a pilot lamp connected with said 
devices for illumination corresponding with 
the current wave form delivered. 

46, In an electro-therapeutic machine, the 

3 combination of a rheostat, switching mecha- 
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the. electromotive- 
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nism for selectively impressing on said rheo- 
stat electromotive forces having different 
wave forms, an output circuit extending from 
said rheostat, and a pilot lamp connected 
with said output circuit. 

47, In an electro-therapeutic machine, the 
combination of a casing, a handle ex- 
tending horizontally and substantially paral- 
lel with the adjacent side wall of the casing, 
suid side wall having a ledge substantially 
Parallel with said handle rod, and electric 

eater, and lugs extending from the bottom 
of said heater to engage one side of said han- 
«le rod when said heater rests on said handle 
rod with one of its edges under said projec- 
tion, whereby said heater in place on sald han 
dle rod is positively restrained against move- 
ment towards and away from said casing, 

48. In an electro-therapeutic machine, the 
combination of a casing, handle rod extend. 
ing horizontally and substantially parallel 
with tho adjacent side wall of the casing, said 
side wall having a ledge substantially paral- 
Jel with said bundle rod and fat member 

avi rts laterally engaging said handle 
rod and easing and tnvder the ledge on the 
latter, restraining said member when in place 
on said handle rod from lateral movement 
thereon anid permitting the ready removal of 
said member from said handle rod. 

In witness whereof, I hereunto subscribe 
nay name this 23rd day of October, A. D. 


HERMAN P. PULLWITT. 
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CERTIFICATE OF CORRECTION, 
Patent No. 1,764,347. Granted June 17, 1930, to 


HERMAN P. PULLWITT. 


It is hereby certified that error appears in the printed specification of the 
above numbered patent requiring correction as follows: Page 15, line 122, claim 
16, before "and" insert "brushes having the same cyclic movement on said contacts 
for either of said conditions of electromotive force distribution"; same page and 
claim, line 124, beginning with "and brushes" strike out al! to and including the 
word "distribution" in fines 126 and 127; and that the said Letters Patent should 
be read with these corrections therein that the same may conform to the record of 
the case in the Patent Office. 

Signed and sealed this 6th day of January, A. D. 1931. 


M. J. Moore, 
(Seal) Acting Commissioner of Patents, 
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‘My invention relates to an improvement in 
elect peutic machines of the class pro- 
iency currents of different 
, for application in cases 
6 generally within the classification of diather- 
mia, In such cases the heating effect of the 
current of one voltage or another is desired, 
depending upon the nature of the case, in- 
stead of the contractile effect upon the muscu- 
10 lature resulting from alternating current of 

low frequency, from slow sinusoidal current, 
‘or galvanic cuerene ts te f 

n generating high frequency currents for 
the ee pben ciutenplatee, it is important 
that there be a means for changing within 
certain limits, the frequency of the current 
delivered to the eres circuit for example 
from 750 kilocycles to 2200 kilocycles, and it 
is desirable that the devices employed for 
changing the frequency of the delivered cur- 
rent, co-operate with means affording a defi- 
nite indlication to the operator of the particu- 
lar frequency being delivered for any partic 
ular setting of the apparatus, and that the a 
paratus may be set exactly for desired fre- 
quencies, sirice in some cases of treatment very 
high frequencies are indicated, in other cases 
much lower frequencies are indicated and in 
still other cnses it is desirable that the fre 
quency applied to the patient shall be an in- 
termediate frequency, although all of these 
frequencies are of the class known as high fre- 
quency currents, In some apparatus of this 
kind produced in the past, means have been 
‘5 employed for changing the frequency of the 
current which have been objectionable be- 
cause of affording changes only by relatively 
large amouints resulting in coarse steps in the 
regulation. By my invention, I not only pro- 
vide devices by which the high frequency 
may be changed conveniently from one value 
to another within the range of the apparatus, 
ag well as indicating devices definitely indi- 
cating the particular frequency delivered by 
the apparatus for any particular setting of 
the frequency changing devices, but I also 
provide that the change in frequency may be 
gradual and continuous throughout the entire 
so range of frequencies of the apparatus, thus 
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facilitating an exact setting of the apparatus, 
throughout its entire range of frequencies, 
for any particular high frequency desired. 

In producing high frequency currents for 
the purpose desired, the apparatus employed 
includes a means for regulating the voltage 
of the alternating current applied to the ap- 
paratus, a step-up transformer for increasiny 
the voltage of the applied alternating current 
toa much higher voltage, a spark gap or gaps, 
acondenser or condensers, and an inductance 
or inductances, co-operating to determine the 
frequency of the current flow set up in an o8- 
cillatory circuit and delivered to the patient's 
circuit. In carrying out my invention I 
make uss of a novel type of inductance coil 
provided with means for varying the induc- 
tance of the coil by minute amounts from zero 
to the maximum inductance of the coil, in 
such a manner that the variation in induc- 70 
tance is continuous and smooth throughout 
the entire range of variation from zero to the 
maximum inductance of the coil, and I also 

a novel form of spark gtp construc- 

ing with the variable induc- 

tance and with the other parts of the appa- 
ratus to secure the results above describe 

By my invention I also provide means for 
delivering to the patient's circuit different 
modalities of the high frequency current, for 
example relatively low voltage, high 'fre- 
quency current by the inductance coil, for 
example a d’Arsonval coil, high frequency 
currents of intermediate voltage, for exam- 

le by means of a Tesla transformer, and 

‘igh frequency currents of very high voltage, 
for example by means of an Oudin resonator. 

My invention will best be understood by re- 
ference to the accompanying drawings show- 
ing a preferred embodiment thereof in which 
ig. 1 shows my machine in front eleva- 
tion, 

Fig. 2 shows my machine in side elevation, 

Fig. 8 is a sectional view to an enlarged 
scale of the parts shown in Fig. 2 taken along 
the line 3—8, 

Fig. 4 is a sectional view of the parts shown 
in Fig. 8 taken along the line 4—4, 

Fig. 5 is a sectional view of some of the: 100 
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2 
Baits shows in Fig, 2 taken along: the Tine 


Fig. 6 is a sectional view of some of the 
parts shown in Fig. 8 taken along tho line 

Fig. 7 is a rear elevation of one of the 
switch contacts shown in Fig. 6, 

Fig. 8 shows in rear elevation the switch 
blade shown in Fig. 6, 

Fig. 9 is a sectional view to an enlarged 
scale of a part of the construction shown in 
Fig. and shows in rear elevation the vari: 
able inductance coil employed, this view be- 
ing taken along the line 9-9 in Fig. 2, 

ig. 10 is a sectional view of the construc- 
tion shown in Fig. 9 taken along the line 
10—10, : 

Fig. 11 is a sectional view to an enlarged 
seale of part of the construction shown in 
Fig. 9 taken along the line 11-11, 

ig. 12 is a sectional view to an enlarged 
seale of part of the construction shown in 
Fig. 8 taken along the line 12—12, and sho 
Se yaw. of the spark gap construction em- 
ployed, 
ig. 18 is a sectional view of a part of the 
construction shown in Fig. 19 taken along 
the line 13—13, 

Fig. 14 is a sectional view of the construc- 
tion shown in Fig, 19 taken along the line 

Fig. 15 is u diagrammatic drawing of the 
cieatt connections of my machine, 

Fig. 16 shows in front elevation, a modified 
form of Oudin resonator by which the i 
ductanee of the primary winding may 
Yaried in substantially the manner indicated 
for the inductance coil shown in Fig. 9, 

Fig. 17 shows in rear elevation, a modified 
form of inductance coil of the pan-cake type 
‘as, distinguished from the helical form of 
coils shown in Figs. 9 and 16, together with 
devices for continuously varying the inde. 
tance by infinitely small amounts throughout 
the entire inductance range of the coil, a 

par 


Fig. 18 is a sectional view of the 
shown in Fig. 17 taken along the line 18—18, 

Fig. 19 is a longitudinal, sectional view 
through « modifi 
tance coil having a support surrounding the 
coil, together with devices for continuously 
varying the inductance of the coil by in- 
finitely small amounts throughout the entire 
inductance range of the coil, 

Fig. 20 is a sectional v, .w of part of the 
construction shown in Fig. 19 taken along 
the line 20—20, and 

Fig. 21 shows in plan view a part of the 
side edge portion of the top of the casing 
shown in Figs. 1 and 2. 

Similar numerals refer to similar parts 
throughout the several views. 

_As in Figs. 1 and 2 my machine con- 
sists of a cabinet 10 having an ee iL 
in its front wall and supporting a first panel 
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12 of insulating material, which panel in 
turn supports the several Binding posts 1, 2, 
8, 4, 5 and 6 of the patient’s circuit, and the 
indicating scale 18 of the frequency chang- 
ing davies, # 
ie side wall of the machine, for example 
the right hand side wall as illustrated in 
ig. 2, is provided with an aperture 14 which 
is closed by a second insulating panel 15 
carrying a line switch’ 16, a first knob 17 
for changing as desired, the voltage of the 
alternating current delivered to the higi. fre- 
juency producing devices, a second knob 18 
for selecting a desired modality ot voltage 
of high frequency current to be delivered 
to the patient’s circuit, a third knob 19 for 
the adjustment of the spark gap 
as a whole, as desired, and a fourth knob 20 
for varying the frequency as desired, In 
addition to the knobs described, the panel 
15 also carries a plurality of smaller knobs 
21 for individually pajeting as desired, the 
several electrodes of the spark gap. 

‘The top of the cabinet is provided with an 
aperture 22 closed by a third panel 23 of in- 
sulating material, which Besides supporting 
below it, the current controlling devices in 
@ manner to be described, carries above it, 
the primary winding 24 and the secondary 
winding 25 of a high voltage Oudin resona- 
tor. ‘The mounting of the secondary wind- 
ing 25 carries at its upper end a post or 
electric connection 7 to constitute a part of 
the patient's circuit when the Oudin resona- 
tor | ee panel 23 ie =i porta a 
metal carrying an adjustable sleeve 
mr, tlh leven fm cate 2 contact 
spring 28 for engaging a desired turn of the 
feimney winding Sh thet by moving tho 
sleeve 97 vertically on the post 26 the amount 
of the primary yrinding 24 included in the 
circuit may be changed by any desired num- 
ber of complete turns of the primary wind- 


ing 24. 

‘The front of the cabinet 10 carries a 
bracket 29 which in turn supports a current 
measuring device 30, for example a milliam- 
meter responsive to hi, juency alternat- 
current flow, for indicating the amount 
of current flowing in the patient's circuit. 

‘As shown in Wig. 8, a shaft 31 of inaulat- 
ing material, for example a phenol condensa- 
tion product, is supported in horizontal posi- 
tion by the panel 15 and the oppesite wall 
of the cabinet 10, in line with the modality 
selecting knob 18, from which an operating 
rod extends through the panel 15-into the 
shaft 31 to which it is rigidly secured by a 
set screw 32. The shaft 31 has rigidly se- 
cured thereto, switch blades 33 and 
s:lectively engage switch contacts carrie 
the 23 in a manner to be described. 
‘The shaft 31 also carries around the ends of 
the blades 33 and 34, metal yokes 35 and.36 
which are rotary relatively to the shaft 31 
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and held in contact with the blades 33 and 
84 respectively by flat springs 33° and 34° as 
indicated. 

Between the shaft 81, and the panel 12, 

5 posts 37 and 38 are rigidly secured to the 

panel 23 and extend downwardly therefrom 

to form the end bearing supports of the in- 

ductance coil 39 which is supported by said 

posts 37 and 38 in line with the knob 20. ‘The 

10 posts 37 and 38 also support sbove the i 

luctance coil 39 and parallel therewith, a 

flat sided metal bar 40 carrying a metal slider 

41 from which a contact arm 42 extends 

. downwardly to engage the winding of the 

15 inductance coil 39, and from which an arm 

43 extends upwardly and forwardly. to pro- 
ject through the slot 44 in the scale'13 to earn 

an indicating pointer 45 in front of and.ad- 

jacent the indications of said scale. 

‘The post 26 extends through the panel 23 
as indicated, and is connected by wire 46 
with one of the switch contacts co-operating 
» with the switch blade 83, and the lower ter- 

minal of the primacy winding 24 extends 


20 


2s through the panel 23 and is connected by 
wire 47 with one of the switch contacts asso- 
ciated with the itch blade 34, 


‘The panel 12 
Boat 5 the secondary winding 48 of 

froquency Tesla transformer, one terminal of 
which winding is connected by wire 49 with 
the binding post 5, the other terminal of 
said winding being connected by wire 50 with 
binding post 6 of the patient's circuit. ‘The 
secondary winding 48 is surrounded by a 
primary winding 51, the terminals of which 
are connected by wires 52 and 53 with binding 
posts 8 and 4 of the patient’s circuit. 

The slider 41 is connected by a flexible 
wire 54 with a connector clip 55 supported 
in. stationary position by the cabinet, this 
clip being connected by wire 56 with one of 
the switch contacts co-operating with the 
switch blade 33, The other terminal of the 
inductance eoil 39 is connected by wire 57 
with one of the switch contacts co-operatin 
with the switch blade 34, and the other switch 
contacts co-operating with the switch blades 
88 and B&respetively are connected by wires 
58 and 59 with binding posts 4 and 3 respec- 
tively of the patient's circuit. 

Bars of insulating material 60 and 61, for 
example lava, constituting the insulating sup- 
ports of the spark gap construction, are 
mounted on the panel 15 and behind it in the 
position: indicated, and from the spark gap 
construction, wires 62 and 63 extend to the 
high potential terminals 64 and 65 respec- 
tively of the secondary winding of the step-up 
transformer 66 located in thie lower part of 
the cabinet 10. The terminals 64 and 65 are 
also connected by wires 67 and 68 with ter- 
minals of the condenser 69. The remaining 
3 terminals of the condenser 69 are connected 
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by wires 70 and 71 with the yokes 85 and 86 
respectively. 
‘The panel 15 carries on-a rod a 


«from the knob 17, and back of the panel, a 


switch blade 72 co-operating with switch con- 
tacts 73, to vary the voltage of alternating 
current supplied to the high frequency pro- 
dueing devices. Current is supplied to the 
line switch 16 by main alternating current 
conductors 74, and the voltage delivered to 
the primary winding terminals 75 and 76 of 
the transformer 66 through wires 7 and 78, 
is conveniently varied by means of an auto- 
transformer 79 located in the lower part of 
the cabinet 10 and controlled by the switch 
blade 72. . The circuit connections between 
the line switch 16, the switch blade 72, the 
switch contacts 73; the primary terminals 75 
and76 and Ba transformers 79, are con- 
veniently grouped in a cable 80, 

‘The relation of the transformer 66 and the 
condenser 69 to each other, and ‘he circuit 
connections extending from these devices, are 
more clearly shown in Fig. 4. As shown in 
this figure, wires 81 extend from taps of the 
auto-transformer 79 through the cable 80 to 
the switch contacts 78 as more clearly shown 
in Fig. 5, the switch blade 72 being connected 
with the wire 77 extending to the primary 
terminal 75 of the transformer 68. ‘The ca 
ble 80 also contains wires 82 and 83 extend. 
ing to the terminals of the winding of the 
auto-transformer 79, from the line switch 16. 

As shown in Fig. 6, the switch blade 34 
may by operation of the shaft 31, selectively 
engage any one of the switch contacts 84, 85 
and 86 mounted on the panel 23, which con- 
tacts are connected with wires 57, 59 and 47 
respectively. Each of the switch contacts, as 
shown for the switch contact 86 in Fig. 7, 
comprises a metal post extending downward: 
ly from a flanged base, which post at its lower 
end, is flattened as indicated at 86°, and has 
sectired to its opposite sides, switch’ jaws 86° 
of spring metal to make positive contact with 
the flattened upper end 34* of the switch blade 
84 shown in Fig. 8. The lengths and separa- 
tion of the switch contacts and the length of 
the switch blade, are such as to insure ample 
separation between the switch contacts in 
view of the high voltages employed. As 
shown in Fig. 8, the switch blade 34 is secured 
by means of a set screw 34°. 
‘The other switch blade 33 is of the same con- 
struction as the switch blade 34 and similar- 
ly carried by the shaft 31, and engages simi- 
lar switch contacts 84°, 85° and 86%, which are 
therefore not shown in detail. 

‘As shown in Fig. 9, the inductance coil 39 
comprises a cylindrical core 39 of insulatit 
material upon the surface of which the wind- 
ing 39 of the coil is wound with its turns 
spaced from each other in a shallow helical 
groove in the outer surface of the core. The 
core has extending from its ends, metal shafts 
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87 and 88, which are secured to the core by 
set screws as indicated and extend respec- 
tively through the posts 37 and 38 to support 
the coil 39 for rotary movement. The shaft 
,387 is in line with the axis of the shaft ex- 
tending through the panel 15 from the knob 
20, and these two shafts are connected by a 
rod or sleeve 89 of insulating material by 
sot screws as indicated. ‘The shaft 88 carries 
10 On its outer end a sleeve 90 through the aper- 
tured end wall 90° of which a contact stud 
91 extends, said stud being headed on its in- 
ner end and held in firm electrical contact 
with the end wall of the sleeve 90, by a spring 
15 92, to permit rotation of the sleeve with the 
inductance coil 39, without rotation of the 
contact stud 91. ‘The stud 91 is threaded on 
its outer end and carries suitable threaded 
nuts to permit making electrical connection 
20 with the stud. The winding 39° is secured at 
one end to the core 39* in any convenient man- 
ner, for example by a screw 89° as indicated 
and the other end of the winding is extended 
through the core into electrical contact with 
95 the shaft 88 as indicated at 39°, 
‘The slider 41, as more clearly ‘shown in 
Figs. 10 and 11, comprises a tubular body 
rtion of the conformation of the flat sided 
ar 40, and a sliding fit thereon, and a contact 
30 arm 42 extending downwardly from the tu- 
bular portion to contain a contact block 98, 
the lower end of which rests upon the wind- 
ing 39° at any point of the winding at which 
the slider may be. The arm 42 is slotted in 
38 its front and rear walls as indicated at 41° 
and 41° to just clear the wire of the winding 
39 and the contact block 93 is a sliding fit 
in a flat sided bore 41¢ in the said bore. A 
spring ‘94 is contained in the bore 41¢ to press 
the contact block 93 against the winding 39°. 
‘The slot 41° extends upwardly to a sufficient 
extent so that a thi led post 95 carried by 
we contact block 99 may extend through said 
t, the outer thi end of the post hav- 
thereon threaded nuts 96 to facilitate 
ig electrical connection with the contact 
eS Shown in Fig, 18 ha epeck ap be 
own in Fig. 12, the © 
61 is rigidly mounted on rods 9 and 98 from 
the panel 15 in substantially horizontal 
position by means of nuts threaded on said 
rods as indicated. The bar 60 is provided 
with clearance holes 60* and 60°, throu; 
which the rods 98 and 97 extend, so that the 
bar 60 may slide upon said rods. Springs 
99 are mounted on the rods 97 and 98 between 
the bars 60 and 61 to tend to maintain the 
bars in separated relation from each other. 
10 100, ertantog tech cetance opmioge 
20 100, extendi ‘openi 
therefor through the panel 15.and carrying 
at their outer ends the adjusting knobs 21. 
‘The'inner ends of said rods are provided with 
gap electrodes of refractory material 101, 
4 for example tungsten. AS more clearly 
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13, each of the rods 100 is 
threaded its entire length and engages corre- 
sponding internal threads in a metal sleeve 
102, rigidty mounted in the bar 60, the thread- 
ed end of the sleeve projecting from the bar 
60 towards the bar 61 and terminating adje- 
cent the electrode 101. ‘The other end of the 
sleeve 102 is flanged outwardly as indicated 
‘at 102*, and adjacent this flange, the rod 100 
carries’ a threaded disk 103 engaging the 
threads of the rod, which disk is secured to 
the flange 102 by a screw 104 in such a man- 
ner that tightening or loosening the screw 
increases or decreases the friction upon the 
screw threads of the rod 100 and thus pro- 
vides a convenient means for securing any 
desired of tightness of the co-operat- 
ing threads and any desired adjustment of 
the turning effort required to rotate the rod. 
‘The projecting end of the sleeve 102 has 
mounted thereon a plurality of thin metal 
plates 105 which are preferably of high heat 
conductivity, for example copper; ‘which 
plates are held in place by washecs’as indi. 
cated and a nut 106 threaded on the end of 
the sleeve 102. As indicated in Fig. 12 the 
plates 105 are secured in the manner de- 
scribed to the sleeves of two adjacent rods 
100, and in this manner the rods 100 indi- 
cated as connected by these plates are elec- 
trically connected together. ‘The bar 61 car- 
ries a plurality of rods 107 similar to the 
rods 100 except that they are rigidly sup- 
ported in fixed position by the bar 61 to ex- 
tend towards the rods 100 and on their ends 
adjacent the electrodes 101, these rods 107 
carry gap electrodes 108. ‘The rods 107 are 
connected by radiating plates 109 similar to 
the plates 105, the difference being that each 
pair of rods 107 carries electrodes 
co-operating with one electrode of each of 
two connected pairs of the rods 100 so that 
the electrical connections effected by the 
lates 105 and 109 serve to connect the in- 
vidual spark gaps between the electrodes 
401 and 108, in ries arrangement, ‘The end 
rods 107 are provided with radiating plates 
110 which are individual to these rods and 
are therefore of smaller extent than the ra- 
iating plates 109, since these end rods 107 
are not electrically connectod with any. of 
the other rods of the spark gap construction. 
‘The end rods 107 carry suitable threaded nuts 
jacent the bar 61 to connect the wires 62 
63 to the said end rods. 
As more clearly shown in Fig. 14, an oper- 
ating lever 111 js pivotally mounted at its 
lower end as indicated at 112, on a bracket 


113 supported by the panel 15 below the knob 
19. A threaded metal bushing 114 is insert, 
ed in the panel 15 co-axially with the axis of 


the knob 19, and a threaded rod 115 carried 
the knob 19 e internal threads in 
bushing 114 and extends through the 
bushing to engage the lever 111, so that turn- 
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fee paras 2 move tie ror away fram 
e o1 i ve towal 
the vans 15 toring to the direction of 


rotation of the knob 19." The upper end of 
the lever 111 extends between two of the rods 
100 and the midportion of the front 


a 
face of the bor 60 in a mannes to prevent tee 
Springs 00 from moving the bar 60 towards 

panel 15 further than the position of the 
lever 111 will permit. 

As a result of the construction just de- 
scribed, it will appear that each of the.indi- 
vidual gaps of the spark gap may be adjusted 
by turning the corresponding one of the knobs 
21 and that when all of the individual spark 

ps are in desired adjustment, turning the 

10b 19 will move all of the spark gap elec- 
trodes 101 substantially equal amounts to. 
wards or away fromthe electrodes 108, and 
thus afford a convenient means for quickly 
securing any length of spark gap desired. 

In Fig. 16 T show diagrammatically, the 
cireuit connections of the machine as a whol 
and it is thought that in view of the descr! 
tion above given of the connection of the va 
‘ous wires to the different parts of the app: 
ratus, further description of the circuits is not 
needed... As shown in Fig. 15, the condenser 
69 consists of two sections 69* and 69%, con- 
neeted in series respectively with the wires 67 
and 70, and the wires 68 and 71, extending 
from the high voltage secondary winding o 
the transformer 66, to the modality switch 
Dlades 83 and 34,” . 

From the circuit connections shown in Fig. 
15 it will at once appear that with the swital 
blades 33 and 84 in the position indicated, the 
spark gup, the condenser sections and the ac- 
curately adjustable inductance 39 provide a 
means for accurately producing and deliver, 
ing high frequency current to the patient's 
posts 1 and 2 of any particular frequency de- 
sired within the range of frequencies of the 
apparatus, and further that the spark 
construction may readily. be adjusted so that 
it will most effectively set up high frequency 
current flow in the oscillatory circuit just 
referred to. 

In some cases I find it desirable to provide 
the Oudin resonator with devices for continu 
ously changing the inductance of the coil 
connected with ‘and forming a part of the 
oscillatory circuit, so that the changes are 
of infinitely small amount throughout the 
entire range of inductance of the winding, 
instead of using the coarse step adjustment 
secured by the conventional devices shown in 
Figs. L and 2. To accomplish this, as illus- 
trated in Fig 16, the primary and secondary 
windings 2& and 25* of the resonator, may 
be mounted on a rotary base 116, preferably 
of insulating material, the primary windi 


win 
24 being supported around the ‘secon 

winding 25* in coneentric relation by posts 
117 carried by the base 116, and the convolu- 


tions of the primary winding being so suj 
ported that contact may be saute eonfinnoualy 
with the outer surface of the winding from 
one of its ends to the other. The base 116 is 
provided with a downwardly extending cen- 
tral tube 118, preferably of insulating. maz 
terial, which extends through the panel 23° 
and through a bearing block 119 secured to 
the under surface of the panel. The tube 118 
projects below the block 119 and carries a 
collar 120 to hold the base 116 in place. The 
lower ends of the primary winding 24* and 


the secondary winding 25¢ are connected by a 
this connecting wire has con- 
it a second wire 122 extending 


wire 121 ani 
nected with 


», in engage- 
1e Wire of the 


93, shown and described in 
Figs 9 and 11 above, the 
Principal difference being that the outer end 
of the contact 127 is grooved so that the con- 
tact has sufficient lateral engagement with the 
wire of the primary winding 24%, to. move 
the slider 126 vertically on the post 125, when 
the The post may con- 
1258, and the corre- 
126 may be aper- 
provided with a pointer 126¢ for 

any desired units, the frequency 


e post 125 are con- 
nected with wires 47* and 46%, which may be 
cone in the same manner as above de- 
ibed for the wires 47 and 46 respectively, 
with the remaining parts of the ‘apparatus 
ingrammatica ly illustrated in Fig. 15. 

‘0 facilitate rotation of the tae 116 T 
Prefer to flute its outer edge, or otherwise pro- 
vide it with convenient means for engagement 
by the hand of the operator. 

Tn Fig. 17 I show in elevation, an induc- 
tance coil of the flat or pan-cake type for use 
where the type of coil shown in Figs. 9 and 16 
is not preferred. In this construction, a pri- 
mary winding, spiral in form is shown at 128, 
and similarly’ wound within the primary 
winding and substantially in the same plana, 
a secondary winding is shown at 129. The 
windings 128 and 129 may be conveniently 


% 


supported in the position shown, by bars 130 
of msulating material carried cud disk 131 
also preferably of insulating material. As 
shown in Fig. 18, the disk 131 is provided 
5 With a cylindrical shaft portion 132 extend- 
ing away from the windings 128 and 129, to- 
wards a supporting panel 15%, An adjusting 
Knob 133 rigidly carries a rod 134 extending 
through the panel 15* and into the end of the 
shaft portion 192 to which itis rigidly, s- 
cured by a set screw as indicated. ‘The other 
end of the shaft portion 182, is supported by 
1 bearing disk 185, held in place by posts 136 
supported by the panel 15%. ‘The construc- 
tion described supports the windings 125 and 
199 so they may be rotated about the axis of 
the shaft portion 189, by turning the knob 
‘The panel 15* also supports anther post 
197, preferably of insulating material, which 
extends rearwardly beyond the disk 131, to 
carry the pivotal support 138 of a swingin 
arm 189, preferably of insulating material 


said arm being mounted to swing in a plane 
2s substantially parallel with the windings 128 
and 129. ‘arm 139 carries a metal contact 


housing 140 substantially in line with the 
horizontal diameter of the windings 128 and 
129, and this housing 140 carries. plunger 
contact 14 wing & ved er 
the ite of the prisary winding 128, depend: 
ing upon where the arm happens to be rela- 
tively to the reine, The contact 141 is 
peetcably cylindrical and may tara in its 
ousing 140 and thus, when the disk 131 is 
rotated, the contact 141 remains continuous- 
in contact with the wire of the winding 12 


entire inductance range 
tact housing 140 is preferably connected by a 
peri RS ie frog a connector clip 143, 

in place arm supporting pivot 
188, and the clip 143 may also Have connected 
with it one terminal wire of the device as in- 
dicated at 46°. 

‘The arm 139 may be extended beyond the 
contact housing 140 and carry at its upper 
end en arm 144 extending horizontally to; 
wards the panel 15* and through a slot 145 
in said Re |, to carry ee a a 

inter 146.co-operating with a in- 
Bicating in any Decired units, the frequency 
of the current in the oscillatory circuit of 
which the winding 198 is a part, for any ad- 
justment of the winding relatively to the con- 
tact 141. 

ae adjacent ends of the srindings 196 and 
129 may be connected together as indicated, 
‘and this connection may be connected by wire 
148 with a metal contact or slip ring 149 car- 
__ ried by the shaft portion 132. The contact 
és Ting 149 is engaged by a plunger contact 150 
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carried by a contact housing 151 supported 
by one of the posts 136, and the other termi- 
nal wire 47° of the device, may be connected 
with the contact housing 151 in any conven- 
ent manner as indicate i 

"The inner end of the secondary winding 
199 may be connected by wire 152 with a con- 
tact terminal 153 of the type shown for the 
contact terminal 90 in Fig, 9 above, and a 
Wire 14 may extend from the contact termi- 
nal 153 to connect one terminal of the second- 
ary winding 199 in circuit as desired. “The 
contact terminal 153 may conveniently be 
supported by pest 185, preferably of in; 
sulating material extending co-axially and 
rearwardly from the disk 181 which carries it. 

‘Where the device shown in Figs. 17 and 18. 
is constructed for use as a resonator, the wires 
46° and 47° may be connected with the remain- 
ing parts of the apparatus shown diagram. 
matically in Fig. 16 in the same manner that 
the windings 24 and 25 are shown as con- 
neeted with said remaining parts by the wires 
46 and 47 in said figure, and in that case 
the wire 164 extends to a high tension ter- 
minal of the patient's circuit corresponding 
with the terminal 7 shown in Fig. 10, 

Fig. 19, 1 illustrate a further modified 
form of variable inductance, in which the in- 
ductance may be changed by continuous and 
{infinitely ‘small amounts throughout the 
entire range of inductance of the coil, which 
may readily be used as a d’Arsonval type 
of coil, as an Oudin resonator transformer 
or as a Tesla transformer ns desired, de- 100 

ing upon whether a secondary winding 
Ye employed with the variable inductance 
winding, and if it is employed, the 
ner in which it is connected. In this con- 
struction, an inductance winding 156 is 108 
shown as wound on the inner surface of a tube 
15 of inulating material, which tube it pro 
vided with end disks 158 and 159 of insulat- 
jing material, the disk 159 being secured to a 
supporting disk 160, preferably of insulating 110 
material, supported. substantially parallel 
with panel 15° by posts 161, preferably of 
insulating material, and carried by the panel, 
0 that the axis of the tube 157 is substantiall 

cular with the panel 19%, ‘The end 


108, the latter shaft being provided with a 
e end of a screw 
shaft 


162. and 163, but at the 
same time permitting the shaft 162 to move 
axially relatively to the shaft 163. - The shaft 
163 extends through the panel 15° and has 130 
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rigidly secured to its outer end, an operatin, 
Tob 165. Inside of the panel 15%, ‘the sha! 
163 also has rigi*lly secured to it, a wheel 
carrying a scale of flexible material 167, visi- 
1s ble to the operator, through a sight opening 
168 in the panel 15°, the particular adjust- 
ment of the device being indicated on the 
seale 167 at any instant by the pointer 169. 
‘The shaft 162 is provided inside of the 
winding 156, with a contact housing 170, ex- 
tending radially from the shaft 162 towards 
the winding 156. The housing 170 carries a 
plunger contact 171 engaging the inner sur- 
face of the wire of the winding 156, and the 
pitch of the threads 162° of the shaft 162 is 
the same as the pitch of the turns of the wind- 
ing 150, as result of which, turing the shaft 
162 maintains the contact 171 in engagement 
at all times with 


termined by 
of tho shaft 


s 


56 and 57 are shown as connected in Fig. 15, 
in which case the winding 156 would replace 
the inductance winding 39° of Fig. 15. 

If desired, the device shown in Fig. 
be provided with a secondary winding 1’ 
wound on the outer surface of the tube 187, or 
‘wound in a manner to surround the tube, so 
that it is inductively related to the winding 

158, which winding then constitutes the pri- 
mary winding of a transformer of the Tesla 
type. With this construction, in using the 

levice instead of the Tesla coil above de- 
scribed, in connection with the rest of the ap- 

aratus shown diagrammatically in Fig. 15, 
the terminal wires 180 and 181 of the second- 
ary winding 179, are connected in the manner 
shown and described above for the wires 49 
and 50 and the terminal wires 177 and 178 
are connected as shown and described above 
65 for the wires 52 and 53. 


9 may 


166 other apy 


the inner surface of the- 


ires slot 185 preferably formed through the 
23 to it 
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‘Where the device shown in Fig. 19 is used 
as an Oudin resonator; in connection with the 
ratus shown diagrammatically in 
Fig. 15, wires 178 and 181 are connected 
with the switch contact 86 in the manner 
shown for the wire 47, the wire 177 is con- 
nected in the manner shown for the wire 46, 
and the wire 180 extends to a terminal of the 
patient’s circuit as illustrated at 7 in Fig. 15, 
‘As shown in Fig. 20, the flexible scale 167 
extends from the wheel 166 to a drum 182 
mounted for rotary movement on a stationary 
stud 183 carried by the el 15°, in substan- 
ially the plane of the wheel 166.” ‘The drum 
182 contains a spring 184, the ends of which 
are connected respectively with the stud 183 
and the drum 182, said spring tending at all 
times to wind the flexible scale 167 upon the 
drum 182 with just sufficient tension to main- 
tain the scalo in flat and straight condition 
as it passos under the pointer 169, ‘The scale 
167 affords 4, convenient means for indicat 
ing at any instant:in any desired units, the 
frequency of the alternating current flow in 
the oscillatory circuit of which the wind 
156 may be a part, depending upon the posi- 
tion at that instant of the contact 171, an it 
will further be observed that the inductance 
may be changed continuously and by infinite- 


d y small amounts throughout the entire in- 
lu 


tance range of the coil 156 and that the 
same is true whether a secondary winding is 
used with the winding 156 or not, possible 
differences in inductance effect due to the sec- 
ondary winding being compensated for by 
suitably calibrating the flexible scale 167. 

It is obvious that the inductance devices 
shown and described may be connected in any 
desired manner, dependin upon the other 
apparatus used and the result tobe secured. 

in Fig. 21 T show a portion of the top of 
the casing 10 and panel 23 over the spark gap 
of the apparatus as a whole, to illustrate the 
1 


permit the operator to see the spark 
gap electrodes 1Ol'and 108 and determine 
when the electrodes are properly adjusted 
both individually and collectively. 

‘From the above it will appear, where it is 
desirable in an oscillatory circuit to secure 
exact adjustment of the frequency of the 
current flowing in the circuit and to secure 
a reson at conn ‘ofthe ciouit for any 
particular frequen jin the range of the 
‘apparatus, that af variable inductance coil. 
lends itself admirably to the purpose, par- 
ticularly where the voltages are high, that 
the inductance c permitted by my con- 
struction, are continuous throughout the en. 
tire inductance range of the coil, that coarse 
steps in the adjustment are eliminated en- 
tirely, and that the change in inductance is 
made smoothly and by i 
throughout the entire inductance range of the 
coil. "It will also appear that my invention. 
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‘tesimal amounts - 


0 


15 


is applicable to any type of inductance wind- 
ing and I do not therefore limit myself in 
carrying out my invention, to any particu- 
lar type of inductance winding or coi 

fy variable inductance coil is partiular- 
ly adapted for use in any connection where 
it is required to change the frequency of 
current flow over a wide range of frequen- 
cies, and where high voltages are involved. 
For example, with the apparatus above de- 
scribed, the step-up transformer 63 may for 
the purpose contemplated, have its primary 
winding supplied with energizing current at 
110 volis and with a frequency of 60 cycles 
per second, common in lighting circuits gen- 
erally, and its secondary winding may deliver 
maximum voltage of 25000 volts at the same 
frequency. ‘The action of the spark gap, the 
condenser and the inductance coil connected 
with the secondary winding of the trans- 
former 66, produces a high frequency cur- 
rent flow through the oscillatory circuit 
formed by these devices, which may range 
for example from 750 to 2200 kilocycles per 
second, depending upon the amount of ca- 
pacity and inductance contained in the oscil 
atory circuit, in accordance with well known 
formule for high frequency flow, and the 
voltage of the current in the inductance wind- 
ing may be substantially. the same ax the 
voltage of the current delivered by the see- 
ondary winding of the transformer 66, or 
somewhat hight depending upon the appa- 
ratus employed. ' When the high frequency 
current is supplied to the Tesla transformer, 
a maximum voltage of, for example, 35000 
volts may be generated by the secondary 
winding of that transformer, and when the 
Oudin resonator is similarly employed, its 
secondary winding may develop a voltage as 
high as 75000 volts, ‘The voltages delivered 
by the several transformers as above referred 
to may, of course, be less than the maximum 
values stated, by decreasing the voltage im- 
pressed upon the primary winding of the 
transformer 66, by operation of the switch 
72 to impress on the primary winding but 
part of the voltage drop across the terminals 
of the auto-transformer 79. The particular 
values stated, are given as illustrative only, 
to emphasize that the apparatus employed 3s 
gubject to practical limitations to withstand 
these high voltages, and that many types o 

iable inductances and variable condensers 
hich are used for tuning high frequency 
circuits of negligible voltage, for example 
‘one or two volts or less, cannot be used at all 
for the purpose contemplated by the present 
invention, since their size would be, pro- 
hibitive if their windings and parts’ were 
sufficiently spaced and insulated to withstand 
high voltages of the kind under considera- 
tion. 


‘While I have shown m: 
particular embodiments al 


invention in the 
described, it 
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will be understood that I do not limit myself 
to these exact constructions as I may em- 
ploy equivalents known to the art at the time 
of ‘the filing of this application without 
departing from the scope of the appended 
claims. 

‘What I claim is: 

1. In an electro-therapeutic machine for 
producing high frequency electric currents, 
the combinetion of a source of high pote 
tial alternating current, a spark gap con- 
nected across the terminals of said source, 
a condenser connected with said terminals, 
and an inductance connected with said ter- 
minals to form with said spark gap and said 
condenser an oscillatory circuit, said induc- 
tance comprising ‘a rotary core of insulating 


10 


by ‘said slider and engagi 
aad sider having lateral 
said winding 

nally of sai 
core. 

2. In an electro-therapeutic machine for 
producing high frequency electric currents, 
the combination of a source of high poten: 
tial alternating current, a spark gap con- 
nected across the terminals of said source, a 
condenser connected with said terminals, and 
‘an induetance connected with said terminals 
to form with said spark gap and said con- 
denser an oscillatory circuit, inductance 
comprising a rotary core of insulating ma- 
terial, bearings supporting suid core for ro. 

ion, a bare winding helically wound on 
said core with its turns separated from each 
other. a bar supported substantially 
parallel with said core, and electric contact 
mechanism carried by and movable longi- 
tudinally of said guide bar and engaging a9 
said winding, said contact mechanism hav- 
ing lateral engagement with said windin 
moving said mechanism longitudinally 0 
a ide bar by rotation of said core. 

“ihn an electro-therapeutic machine for 
producing high frequency electric currents, 
the combination of a source of high poten: 
tial alternating current, a spark gap con- 
nected across the terminals of said source, a 
condenser connected with said terminals, and 
an inductance connected with said terminals 
to form with said spark gap and suid con- 
denser an oscillatory cireuit, said inductance 
comprising a rotary core of insulating mate- 
rial, bearings supporting said ‘core for ro- 
tation, a bare winding helically wound ‘on 
said core with its turns separated from ench 
other, a guide bar supported substantially 
parallel with said core, and electric contact 
mechanism carried by and movable longitu- 120 


18 
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4, In an electro-therapoutic machine for 
producing high frequency electric currents, 
the combination of a source of high potential 
alternating current, a spark gap connected 
across the terminals of said source, a con- 
denser connected with said terminals, and an 
inductance connected with said terminals to 
form with said spark gup and said condenser 
an. latory circuit, said inductance com- 
prising rotary core of insulating mater: 

rings supporting said core for rotation, 

a bare winding helically wound on said core 
with its turns separated from each other, a 
guide bar supported substantially parallel 
With sid cory slider on said guide bas, an 
electric contact member carried by said slider 
and engaging said winding, said slider hi 
ing lateral engagement with said wind 
of sai 


id slider, and a scale cooperat- 
id pointer and indicating the fre- 
quency of the alternating current in said 
oscillatory circuit for any position of said 


core. 
5. In an electro-therapeutic machine for 
producing high frequency electric currents, 
the combination of a source of high potential 
alternating current, a spark gap connected 
across the terminals of said source, a con- 
denser connected with said terminals, and an 
inductance connected with said terminals to 
form with said spark gap and said condenser 
an oscillatory circuit, said inductance com- 
rising a rotary core of insulating material, 
rings supporting said core for rotation, 
a bare winding helically wound on said core 
with its turns separated from each other, a 
guide bar supported substantially paral 
mith mld ore lete contads.m 2 
carrie movable longitu: 0: 
S211 guile-ter and tognging ted wining, 
said contact mechanism having lateral en- 
gagement with seid winding moving said 
mechanism longitudinally of said guide bar 
by rotation of said core, a pointer carried by 
said contact mechanism, and a scale cooper- 
ating with said pointer and indicating the 
frequency of the alternating current in said 
oseillatory circuit for any position of said 
core. : 
6. In an electro-therapentic. machine for 
ing high frequency electric currents, 
ition of a source of high potential 


the com 


65 ductance connected with said terminals to 


form with said spark gap and said condenser 
‘an oscillatory circuit, said inductance com- 
prising rotary core of insulating materi 
‘ings supporting said core for rotation, & 
bare winding helically wound on said core 
with its turns separated each other, a 
guide bar supported substantially parallel 
With said core, a slider on said guide bar, and 
tan electric contact member carried by’said 
slider and engaging suid winding, suid slider 
having lateral engagement with said winding 
moving said slider longitudinally of saic 
guide bar by rotation of said core, and sup- 
ply terminals of a patient's circuit connected 
with one end of said winding and with said 
contact member. 
7. In an electro-therapeutic machine for 


producing high frequency electric currents 


the combination of a source of high potenti 
alternating puree, * spark gap connected 
across the terminals of said source, » con- 
denser connected with said terminals, an in- 
ductance connected with seid terminals to 
form with said spark gap and said condenser 
an oscillatory circuit, said inductance com- 

ing a rotary core of insulating material, 


earings supporting said core for rotation, ' 


a bare winding helically wound on said core 
with ita turns separa fom 2 at 3 
le bar supnorted substantially par 
With aid core and electio contact mecuanism 
carried by and movable longitudinally of said 
guide bar and engaging said winding, said 
contact mechanism having lateral engage- 
ment with said winding moving said mecha- 
nism longitudinally of enid guide bar by ro 
tation of said core, and supply terminals of a 
patient’s circuit connected with one end of 
said winding and with said contact mecha- 


nism. 

8. In an electro-therapeutic machine, the 
combination of a source of alternating ‘eur- 
rent, @ ‘a condenser, and an in- 
Tuctance conned to consitete an oocilla 


from each other, a 
arallel with 


ider longitudinally of 
guide bar by rotation of said core. 
9. In an electro-therapeutic machine, the 
combination of sours of alternating’ eur- 
an bt uc of erat 
{iar cane conse an 
dean tg cna a oie 
rie cor of aati tra, Ba 
fp 
Sigrid ae orca, ba 


its turns separated from each other, a guide 
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bar supported substantially parallel ‘with 

Serial ty Saat movable longitudinally of 

carried by and moval of 

said guife bar and engaging said winding, 
x said contact mechanism having lateral en- 

gagement with said winding moving said 
mechanism longitudinally of said guide bar 
by rotation of said core. 

10. In an electro-therapeutic machine, the 
combination of « source of alternating eur- 
rent, a spark gap, a condenser, an in- 
ductiance connected to constitute an oscilla. 
tory circuit, said inductance comprising a 
rotary core of insulating material, bearings 
supporting said core for rotation, a bare 
winding helically wound on said core with its 
turns separated from each other, a guide bar 
supported substantially parallel with said 
core, and electric contact mechanism carried 
by and movable longitudinally of said guide 
bar and engaging said winding, said contact 
mechanism having lateral engagement with 
said winding moving said mechanism longi- 
tudinally of said guide bar by rotation of said 
core, said bearings comprising i 
sulating material supporting said guide bar. 

11. In an electro-therapeutic machine, the 
combination of a source of alternating cur- 
rent, a spark gap, a condenser, and an in- 
ductance connected to constitute an oscilla. 


0 


by and movable longitudinally of suid guide 

winding, said contact 
echan lateral engagement with 
said winding moving said mechanism longi- 
tudinally of said guide bar by rotation of 
said core, a pointer. carried by said contact 
mechanism, and a scale cooperating with said 
pointer and indicating the frequency of the 
alternating current in said oscillatory cir- 
cuit for any position of said core. 

12. In an electro-therapeutic machine, the 
combination of a source of alternating cur- 
rent, a spark gap, a condenser, and an in- 
fase connected to constitu an oovll 

circuit, said inductance comprising s 
rotary core of insulating material, bearings 
supporting said core for rotation, a bare 
‘winding helically wound on said core with its 
turns separated from each other, a guide bar 
supported substantially parallel with said 
core, and electric contact mechanism carried 


engagement 
moving said mechanism longi- 
tudinally of said guide ber by rotation of 
(4 said core, and supply terminals of « patient's 
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circuit connected with one end of said wind- 
ing and with said contact mechanism. 

13, In an electro-therapeutic machine, the 
combination of a spark gap, a condenser, and 
fan inductance connected to constitute an os~ 
cillatory circuit, said inductance comprising 
a rotary core of insulating material, bearings 
supporting said core for rotation, a bare 
winding helically wound- on said core with 

turns separated from each other, and elec- 
tric contact mechanism mounted for relative 
movement laterally of and engaging said 
winding, said contact mechanism having 
lateral erigagement with said winding effect 
ing relative movement of said mechanism 

laterally of said winding. 

14. In an electro-therapentic machine, the 
combination of a spark gap, a condenser, and 
an inductance connected to constitute an‘os- 
cillatory circuit, said inductance comprising 
a rotary core of insulating material, bearings 
supporting said core for rotation, a bare 
winding helically wound on said core with 
its turns separated from each other, eleotrie 
contact mechanism mounted for ‘relative 
movement laterally of and engaging said 
winding, and indicating devices actuated by 
said relative lateral movement indicating the 
frequency of the current in said oscillatory 
siren for any position of suid contact mech- 
anism on said winding. 

15, In an electro-therapentic machine, the 
combination of a spark gap, a condenser, and 
an inductance connected to constitute an os- 
cillatory cireuit, said inductance comprising 
‘a rotary core of insulating material, bear- 
ings supporting said core for rotation, a 
winding helically wound on said core with 
its turns separated from each other, electric 
contact. mechanism. mounted for ’ relative 
movement laterally of and engaging said 
winding, a pointer actuated by said relative 
movement, and a scale cooperating with said 
pointer and showing the frequency of the 
current in said oscillatory circuit for any po- 
sition of said contact mechanism on said 
winding. 

16. In an electro-therapeutic machine, the 
coinbination ofa spark gnp. a condenser, and 
an inductance connected to-constitute an os- 
cillatory circuit, said inductance comprising 
a rotary core of insulating material, bearings 
Supporting,said core for rotation, « bare 
winding helically wound on said core with 
its turns separated from each other, electric 
contact mechanism mounted for ‘relative 
movement laterally of and engaging said 
winding, and supply terminals of a patient's 
circuit connected with said winding and said 
contact mechanism. "5 

17, In an electro-therapeutic machine, the 
combination of a spark-gap, a condenser, and 
an inductance connected to constitute an os- 
cillatory circuit, said inductance comprising 
an inductive winding, electric contact mecha- 
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nism engaging the conductor of said 
wrth sliding contact longitudinelly of sa 
conductor, and means supporting said ‘wind- 
ing and stid contact mechanism for relative 
movement in a first direction and permittin, 
relative movement between said winding an 
suid contact mechanism in a second direction 
to maintain said contact, mechanism in said 
sliding contact with said conductor, 

18, In an electro-therapeutie machine, the 
combination of a spark-gup, a condenser; and 
an inductance connected to constitute an os- 
cillatory circuit, said inductance comprising 

ductive winding, electric contact mech 
tam engaging the conductor of aid winding 
jun siding contact longitudinally of sai 
conductor, means supporting said winding 
and said’ contact. mechanisin” for ‘relative 
direction 


& 


said contact mechanism in a second direction 
to maintain said contact mechanism in said 
sliding contact with said conductor, and de- 
vices operated by said relative movements in- 
dicating in desired units the inductance effect 
of said inductive winding. 

19, In an electro-therapeutic machine, the 
combination of a spark-gap, a condenser, and 

Bis cone 


an inductanée connec constitute an os- 
cillatory circuit, said inductance comprising 
an inductive winding, electric contact mech- 
anism engaging the conductor of said wind- 
ing with sliding contact longitudinally of 
said conductor, and means supporting said 
winding and said contact mechanism for rel- 
ative movement in a first direction and per- 
mitting relative movement between said 
winding and said contact mechanism in a 
rection to maintain said contact 
mechanism in said sliding contact with said 
conductor, and terminals of a patient's cir- 
cuit connected with said oscilla circuit. 

20. In an electro-therapeutic machine, the 
combination of a spark-gap, a condenser, and 
an inductance connected to constitute an os- 
cillatory circuit, said inductance comprising 
an inductive winding, electric contact mech 
anism ‘ing the conductor of said wind- 
ing with elidieg contact longitudinally of 
‘said conductor, means supporting said wind- 
ing and said contact mechanism for relative 
movement in a first direction and permittit 
relative movement between said winding 
said contact mechanism in a second direction 
to maintain said contact mechanism in said 
sliding contact with said conductor, and de- 
vices operated by said relative movements in- 
dicating in desited units the inductance effect 
of said inductive winding, and terminals of 
a patient's circuit connected with said oscil- 
latory circuit. : 

Tn’ witness whereof, I hereunto subscribe 
ny name this 17th day of September, A. D. 
1928, 


HERMAN P. PULLWITT. 
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My invention relates to an improved con- 
struction of spark-gap for producing hii 
frequency alternating current discharge 
electro-therapeutie and other purposes, for 

s example deep heating of the tissues of the 
boi 


My invention consists essentially of a plu- 
rality of pairs of spark-gap contacts, one of 
exch pair being mounted on an insulating 

19 framework by which all of these contacts $0 
mounted may be moved simultaneously rel- 
atively to the other contacts of the several 
pairs to produce a plurality of spark-gaps, 
the other contacts of the soveral pairs bel 

25 mounted on a second insulating framewor 
and each provided with an adjusting handle 
for moving the corresponding contact rel- 
atively to the other contact of the same pair. 
By my construction I further provide de- 

20 vices for moving the first framework refer 
red to and all of the contacts carried by it, 
so that similar spark-gaps are produced 
simultaneously between the contacts of the 
several pairs. I further provide the device 

25 with electrical connections arranged to con- 
nect the several spark-gaps in series with 
each other, since I find that this arrange- 
ment is more effective in producing high 
quency discharge than where a single ee 

#0 isused having a length equal to the sum of the 
several gaps connected in series with each 
other, By my construction I mount the sev- 
eral gap contacts on substantial metal plates 
affording Inrge areas for heat radiation, to 

8 the end that the parts of the device may not 
be overheated by the sparking action. 

My invention will best be understood by 
reference to the accompanying drawings, 
showing a preferred embodiment thereof in 

40 which 

Fig. 1 shows my construction in side ele- 
vation and partially in sectional view to 
show the operating mechanism, 

Fig. 2 is a vertical sectional view of the 

4 parts shown in Fig. 1 taken along the line 
2-2, 

Fig. 8 shows in plan view the upper and 
movable contact supporting framework, and 

Fig. 4 shows in plan view the lower and 

59 fixed contact supporting framework. 


Similar numerals refer to similar parts 
throughout the several views. 

As shown in the drawings my device con- 
sists of end plates 1 and 11, preferably of 
total held in separated relation by rods 12 
and 18 of suitable insulating material, pref- 
erably having a high insulating value and 
resisting surface creepage as far as possible, 
which rods may be secnred in any desired 
manner at their ends, for example by serews, 
to the end plates 10 and 11. ‘The end plates 
10 and 11 may be provided with feet 10a 
and 11a at their lower edges to afford a con- 
venient support for the device and to facili- 
tote mounting it as and where desired. 

Between the upper portions of the end 
plates 10 and 11, I support a first framework 
14 which, as more clearly indicated in Fig. 
3, consists of side bars 15 and 16 of insulat= 
ing material, for example lava, connected at 
their ends in suitable manner, for example 
by screws, with metal end bars 17 and 18, 
The bar 17 has projecting from its mid por- 
tion a metal rod 19 to enter a corresponding 
aperture in the end plate 11, which rod 19 is 
surrounded by a spring 20 held in compres- 
sion between the bar 17 and the end plate 11. 
The mid portion of the bar 18 has Projecting 
therefrom a metal rod 21, extending througl 
a corresponding aperture in the end plate 
10 and into a metal housing 22 secured to the 
outer surface of the end plate 10, ‘The hous- 
ing 92 is provided with a bore for support 
ing a bushing 28 of insulating material sub- 
stantially in axial alignment with the axis of 
the rod 21, which bushing is held in place in 
the housing 2 in any convenient manner, for 
example by screws as indicated. ‘The’ in- 
ner end of the bore in the bushing 983 is of 
asize to receive with a free sliding ft a rod 24 
of insulating material which rests against the 
end of the rod 21. ‘The outer portion of the 
bore in the bushing 23 is threaded to receive 
screw 25 the inner end of which may enguge 
the outer end of the rod 24. The screw. 
is provided at its outer end with an operating 
head 26 by mhich the serew may be furned 
amove the framework 14 to the right, and 
when the screw 25 is turned in the opposite 
direction by means of the head 26, the spring 
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20 serves to move the framework 14 to the 
eft. In this manner any desired position 
may be given the framework 14 and the con- 
tacts carried thereby. A collar 27 is prefer- 
ably provided on the screw 25 near its outer 
uae which is provided with a set screw 28 
for securing the collar at any desired point 
‘on the screw 25 to limit motion to the right 
of the framework 14 and thus-secure any de- 
sired amount of separation of the contacts 
of the several spark-gaps, so that when the 
collar 27 is given a desired adjustment, spark- 
‘gaps of the desited length will be sectred by 
turning the screw 25 as‘far as it will go 
against the action of the spring 20. 

‘As shown in Fig. 3, the bars 15 and 16 are 
provided with aligned holes for receiving the 
ends of metal bars 29, 29a, 295, 290, 29d, 29e, 
29/ and 204 to which bars the upper end of 
plates 30, 30a, 208, 300, 30d, 300, 30f and 30, 
are respectively secured in any desired man- 
not, for example by riveting, The bars 29 to 
294 ave rigidly held in the framework 14 so 
that the plates 80 to 30g cannot readily be 
moved. relatively to the framework, by 
threading the outer ends of the supporting 

rojections of the bars 29 to 29g and serew- 
ing nuts tightly on said threaded ends, but 
one nut being used by each of the bars. "The 
arrangement further provides that the bar 
29 is rigidly secured to the insulating bar 15, 
that the bars 29a and 29 are rigidly secured 
to the insulating bar 16, that the bars 29¢ and 
3d are rigidly secred to tho inslating bar 
15, that the bars 29¢ and’ 29 are rigidly se- 
cuted to the insulating bar 16, and that the 
bar 29g is secured to the insulating bar 15. 
AAs indicated in Fig. 1, the.nuts on the ends 
of the bars 29 and 297 form convenient means 
for making electrical contact with said bars 
by the terminal wires 31 and 32 of the device. 

‘he bars 29a and 295 are electrically connect- 
ed by a metal plate 33 inside of the insulating 
bar 16 held in firm engagement with the bars 
29a and 29 by the nuts on-the ends.of said 
bars; the bars 29¢ and 20d are similarly con- 
nected electrically by a metal plate 34 inside 
of the insulating bar 15; and the bars 29¢ 
and 29f are similarly electrically connected 
‘by a metal plate 35 inside of the insulating 
bar 16. The end portions of the bars 29 to 
299 are preferably shouldered to facilitate 
clamping the bars and connecting plates 
tightly against the insulating bars 15 and 16 
in the manner described. The distance be- 
tween the shouldered portions of each of the 
bars 29 to 299 is preferably somewhat, less 
than the distance between the inner surfaces 
of the insulating bars 15 and 16 so that no un- 
due strains are “exerted on the framework 
1 by the heating of the bars 29 to 299 and 

es 30-to 80g, the end extensions from the 

ars 29 to 299 not provided with clamping 

ns being preferably a fre sliding ft in the 
led to receive them. 
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contacts 36, 36a, 860, 36c, 36d, 36e, 867 and 
B67 respectively, which are) preferably. of 
tan; 


respec 
, one of 
ret ween 


29 to 29g, and the distance between their 
shouldered end is somewhat less than the dis- 
tance between the inner surfaces of the in- 
sulating bare 38 and 39 for the purpose above 
described for the bars 29 to 99¢. ‘The shoul- 
dered extensions of all of the bars 43 to 43g 
extend at one end through the insulating 
bar 39 and have rigidly secured to their pro- 
jecting ends respectively, handles 46 to 467 
inelusive, of insulating imaterial for inde- 
pendently turning the bars 43 to 439 and the 
contact plates carried thereby, relatively to 
the framework 37. 

‘The bars 43 and 43a ate electrically connect 
6d by thin plate 47 of spring metal between 
their end shoulders and the inner surfaces of 
the insulating bars 88 and 39; the bars 435 
and 48¢ are similarly connected by similar 
plates 48; the bars 48d and 48e are similarly 
connected by similar plates 49; and the bars 
43f and 43g are similarly connected by simi- 
lar plates 50. Plates 60, 61, 62, and 63, simi- 
lar to the plates 47, 48, 49 and 50 are disposed 
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on the extensions of the corresponding ones 

of the bars 43 to 43g, between the handles 46 

to40g and the outer surface ofthe insulating 

ar 39, 

5. Asindicated in Figs. 1 and 9, the plates 44 

to 44g, carry at their mid-portions near their 
upper edges, contacts 54 to 54g similar to the 
contacts 86 to 86g above described and simi- 
Inrly secured to the corresponding support- 
ing plates, these contacts being in alignment 
respectively with the contacts 36 to 36g, to 
cooperate respectively with the contacts 36 to 
36g to form the several spark-gaps. The 
cooperating faces of the contacts are pref- 
erably crowned to insure proper cooperation 
for different, conditions of adjustment. 

Tn using the device, I find it desirable to 
turn the screw 25 inwardly as far it will 
go against the action of the spring 20, to then 
move the contacts 54 to 54g against the con 
tacts 86 to 86g by rotation of the handles 46 
to 46g, to then turn the screw 25 in a direction 
to permit movement of the frame 14 by the 
action of the spring 20 as far as it will go, and 
then to turn the screw 25 to move the con- 
tacts 36 to 867 away from contacts 54 to 54g 
to give the desired separation between the 
contacts. The spring mounting of the con- 
‘tacts 54 to 54g insures their making roper 
contact with the corresponding rigid con- 
tacts and the mode of procedure described in- 
sures that all of the spark-gaps shall be of 
substantially the same length. 

In Fig. 1 Tillustrate diagrammatically the 
connection of the wires 81 and 82 to a source 
of high tension alternating current 55 and the 
connection of a condenser 56 to said wires. 
‘The combined action of the condenser 56 and 
the spark-gaps of the device is such that when 
the current is caused to jump the spark-gaps 
hy the impressed electromotive force, a high 
frequency, alternating current, is produced 
due to oscillation of charge and discharge in 
the condenser 56. Current may be taken 
from this high frequency cireuit for desired 
application By wires 67 and 58. 

‘rom the above it will appear that desired 
degrees of hes ager of Che contacts may 
be secured readily by my device, that the con- 
struction is substantial and will not readily 
get out of order and that the heat developed 
at the spark-gaps is effectively disposed of 
by the large area plates carrying the spark- 
Rr contact; leo that substantially the same 
length of gap may be established at any 
spark-gap as at the other spark-gaps and 
that donived lengths of gaps may be definte- 
ly secured in any particular ease by a corre- 
sponding setting of the stop collar 27 on the 
screw 25. 

‘While the plates 30—809 and 44—44g may 
be made of any convenient size and shape to 
meet the requirements of any particular case, 
T find it preferable to corrugate them 26 
6 shown in Fig. 1 to the end that they may 
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have a maximum of cooling surface within 
the limited dimensions of the device as a 
whole, required to make it convenient to use 
and readily portable. 

Several most important advantages result 
from making end mounting the gap contacts 
as described. In the first place, the crowned 
encls of the contacts insure that at each gap 
the spark will be maintained for any par- 
ticular adjustment, between the same two 
points on the two contacts of the gap, in- 
stead of moving about on the sparking sur- 
faces as occurs when they are plane surfaces; 
this prevents sparking at the edges of the 
ends of the contacts and avoids the edge pit- 
ting that occurs when edge sparking takes 

ace due to the concentration of the current 

low at the edges of the contacts. Again, 
the crowned sparking surfaces provide that 
the sparking will occur at the mid-portion 
of the crowned surfaces, regardless of the 
dogree of separation of the contacts, it being 
borne in mind that exch gap permitted by 
this device is but a part of an inch; in this 
way undue heating and pitting of the con- 
tacts is avoided. Again, the contacts are 
secured in fixed relation, to their mounting 
plates, which prevents any displacement of 
the contacts of any pair, relatively to each 
‘other, around the axes of the contacts, and 
maintains a constant and uniform sparking 
condition and relation at any pair of con- 
tacts, for any particular adjustment, when- 
ever the latter is used, even though the con- 
tacts may be used in other positions between 
uses of that particular adjustment. 

"The described manner of mounting one 
contact of each pair for independent move- 
ment, permits the fixed relative relation re 
ferred to, between the contacts of each pair, 
and at the same time permits independent 
movement of one of the contacts bodily to- 
wards and from the other contact of the pair, 
always maintaining the sparking points at 
the mid-portions of the crowned surfaces; it 
also permits locating the adjusting devices 
involved in said independent movement, at 
a considerable distance from the contacts, 
‘out of the highly heated zone resulting from 
the sparking action, which could not be done 
were the contacts movable relatively to 
mounting plates for purposes of individual 
adjustment. 

‘The features of construction just referred 
to not only greatly facilitate the operation 
of the device, but they also combine to insure 
permanence, dependability and uniformity 
of operation to a high degree. 

‘While I have shown my invention in the 
particular embodiment above described, it 
‘will be understood that I do not limit myself 
to this exact construction as I may employ 
equivalents known to the art at the time of 
the filing of this application without depart- 
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from the scope of the appended claims. 
hat I claim is: 

1. In a spark-gap, the combination of a 

support, « first ineulsting framework carried 

5 by said support and movable relatively there- 

to, first spark-gap contacts carried by said 
framework, a second insulating framework 
carried by said support and fixed relativel 
thereto, second spark-gap contacts carri 
10 by said second framework and each cooper- 
ating with one of said first contacts to form 
a spark-gap, devices for moving said first 
framework to form as many spark-gaps of 
desired length as there are of said first con- 
‘16 tacts, and metal conductors connecting said 
spark-gaps in series with each other, said 
second contacts being individually movable 
relatively to said second framework to per- 
mit independently moving said second con- 
20 tacts into engagement with corresponding 
ones of said first contacts for different posi- 
tions of said first framework. 
2. In a spark-gap, the combination of a 
support, a first insulating framework carried 
96 by said support and movable relatively there- 
to, first spark-gap contacts carried by said 
framework, a second insulating framework 
carried by said support and fixed relatively 
thereto, second spark-gap contacts carried by 
780 said second framework and each cooperating 
with one of said first contacts to form a 
spark-gap, devices for moving said first 
framework to form as many spark-gars of 
desired length as there are of said first cor 
tacts, metal conductors connecting sai 
spark-gaps in series with each other, shafts 
mounted for turnin; ; : 
ond framework and each carrying eccentri- 
cally one of said second contacts, and a handle 
of insulating material secured to each of said 
shafts. 

3. In a spark-gap, the combination of a 
support, a first insulating framework carried 
by said support and movable relatively there- 
to, first spark-gap contacts carried by said 
framework, a second insulating framework 
carried by said support and fixed relatively 
thereto, second spark-gap contacts carried by 
said second framework and exch cooperating 
with one. of said first contacts to form a 
spark-gap, devices for moving said first 
framework to form as many spark-gaps of 
desired length as there are of said first con- 
tacts, metal conductors connecting said 
spark-gaps in series with each other, and s 
metal plate having large radiating surface 
supporting. each contact, ssid contacts com- 
prising blocks of tungsten: secured to said 
plates by screws and nuts for replacement 
Purposes and having crowned gap surfaces. 

4. In a-spark-gap, the combination of a 
support, a first insulating framework carried 
by said support and movable relatively there- 
to, first spark-gap contects carried by said 
‘8 framework, a second insulating framework 
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carro by said support and fixed relatively 
thereto, second spark-gap contacts carried by 
said second framework and each cooperating 
with one of said first contacts to form a 
spark-gar, devices for moving said first 
framework to form as many spark-gaps of 
desired length as there are of said first con- 
tacts, metal conductors connecting said 
spark-gaps in series with each other, 2 metal 
plate having large radiating surface eccen- 
tically supporting each contact, shafts 
mounted for turning movement in said sec- 
ond framework and each secured to one of 
said metal plates, and a handle of insulating 
material secured to each of said shafts. 

5. In a spark-gap, the combination of a 
support, a first insulating framework car- 
ried by said support and movable relatively 
thereto, first sparie-gap contacts carried by 
said framework, a second insulating frame- 
work carried by said support and fixed rela- 
tively thereto, second spark-gap contacts 
carried by said second framework and ench 
cooperating with one of said first contacts to 
form  spark-gap, devices for moving: said 
first framework: to form as many sparle-gaps 
of desired. bet bm as there are of said first 
contacts, metal conductors connecting said 

ark-gaps in series with each other, a metal 
plate having large radiating surface support- 
ing each contact, shafts mounted for turn- 
ing movement in said second framework and 
each secured to one of said metal plates, a 
handle of insulating material orn to each 
of said shafts, and a yielding device connect- 
ing each of said shafis with the plate carried 

1 


6. In a spark-gap, the combination of a 
support, a first insulating framework carried 
by said support and movable relatively there- 
to, first spaekieay. contacts carried by said 
framework, a second insulating framework 
carried by said support and fixed relatively 
thereto, second spark-gap contacts carried by 
said second framework and each cooperating 
with one of said first contacts to form a 
spark-gap, devices for moving said first 
framework to form as many_spark-gaps of 
desired length as there are of said first con- 
facts, and metal conductors eonneeting said 
spark-gaps in series with each other, said de- 
vices comprising a sliding insulating rod en- 
gaging said first framework, a metal screw 
engaging said insulating rod, a handle se- 
cured to said serew, and a housing extending 
from said support and having a clearance 
opening for said insulating rod and carrying 
screw threads engaging seid screw. 

7. Inspark-gap, the combination of a sup- 

rt, a first insulating framework carried 
xy said support and movable relatively there- 
to, first ‘spark-gap: contacts carried by said 
framework, a second insulating framework 
carried by said support and fixed relatively 
thereto, second spark-ap contacts carried by 
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said second framework and each cooperating 
with one of said first contacts to form a 
spark-gap, devices for moving said first 
framework to form as many spark-gaps of 
desired length as there are of said first con- 
tacts, and metal conductors connecting said 
spark-gaps in series with each other, said de- 
vices comprising a sliding insulating rod en- 
gaging said first framework, a metal screw 
engaging said insulating rod, a handle se- 
cured to said screw, a housing extending 
from said support anda sleeve of insulating 
material extending from said housing an 
having 2 bore loosely containing said insu- 
lating rod and serew threads engaging said 
screw, 
8. In a spark-gap, the combination of a 
ort, a first insulating framework car- 
by. said support and movable rela- 
tively thereto, first spark-gap contacts car- 
ried by said framework, a second insulati r 
framework earvied by said support and fixe 
relativaly thereto, stond spark-gup contacts 
carried by said second framework and each 
cooperating with one of said first contacts 
to form a spark-gap, devices for moving said 
first framework to form as many spark-gaps 
of desired length as there are of said first 
contacts, and metal conductors connecting 
said spark-gaps in series with each other, 
said devices comprising a sliding insulatin, 
rod engaging said first framework, a met 
serew engaging said insulating rd, 'a handle 
secured to said screw, a housing extending 
from said support and having a clearance 
opening for said insulating rod and carrying 
screw threads engaging said screw, and a 
spring tending to oppose the action of said 


serew, 
9. In a spark-gap, the combination of a 
Insulaking framework carried 


s 


4 
support, a 
by said support and movable relat 
to, first spark-gap contacts carried by said 
framework, a second insulating framework 
carried by taid support and fixed relatively 
thereto, second spark-gap contacts carri 
by said second framework and each cooperat- 
ing with one of said first contacts to form a 
spark-gap, devices for moving said 
rramework to form as many spark-gaps of 
desired length as there are of said first con- 
tacts, and metal conductors connecting said 
spark-gaps in series with each other, said 
evies comprising o sliding insulating rod 
engaging said first framework, a metal screw 
engaging said insulating rod, a handle se- 
cured to said screw, a housing extendii 
insula 


from said- support, a sleeve o ting 
material extending’ from said housing 
having a bore loosely containing said in- 
sulating rod and screw threads engaging said 
serew, and a spring tending to oppose the 
action of said serew. 

10. In a spark-gap, the combination of a 
$5 support, a first insulating framework carried 
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by said support and movable relatively 
thereto, first spark-gap contacts carried by 
said framework, a second insulating frame- 
York caried by said support and fixed rela 
tively thereto, second spark-gap contacts ear- 
ried by said second framework and each co- 
operating with one of said first contacts to 
form a spark-gap, deviees for moving said 
mework to form as many spark-gaps 
of desired length as there are of said first 
contacts, metal conductors connecting said 
spark-gaps in series with each other, and a 
corrugated metal plate having large radiat- 
ing surface supporting each contact. 
‘In witness whereof, I hereunto subscribe 
my name this 24th day 
HECTOR P. MacLAGAN, 


of June, A.D, 1927. 
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My invention consists of an improved 
method of removal of tonsillar tissue and 
also of an improved means or instruments 
for carrying the method into effect. 

5 ‘The prime object of the invention is to 
remove diseased tonsillar tissue in a blood- 
less manner by means of an electric current 
and to restrict the action of the electric eur- 
rent to the diseased area, 

A further object of the invention is to pro- 
vide suitable electrodes to localize the eur- 
rent to the desired tonsil area. 

Other objects of the invention will appear 
from the following description which is di- 
rected to the preferred embodiment of the 
invention as shown in the drawing and here- 
atter described, the novel features being 
more particularly set forth in the appended 
claims, 
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Se handley atch 
Fig. 4 is a perspective view of a crutcl 
a type of electrode removed from the handle, 
sind 


Fig. 5 is a longitudinal sectional view 
through the needle point or active electrode 
mounted in an insulated handle. 

Similar numerals refer to similar parts 

3 throughout the several views. 

‘The reference character 1, in Fig 1, indi- 
cates a tonsil, the electrodes 2 and 3 being 
adjusted to the tonsil, to conduct to it an 
electric current of high voltage and hich 

40 frequency, preferably of the d’Arsonval 
type, by means of the conductors 4 and.5 
connected with the electrodes. In the prac- 
tice of the improved method, the electrode 2 
in Fig. 1 and the electrode 6 in Fig. 2 are 

45 known as the indifferent electrodes and are 
utilized to restrict the electric current to a 
desired area. The electrode 3 shown in Fig. 
1 and in Fig. 2, is known as the active elec- 
trode. Due to the smallness of the point of 

60 the active electrode relatively to the surface 


of the indifferent electrode applied. to the 
tonsil, and the fact that the same amount of 
current flows through the active electrode as 
flows through the indifferent electrode, the 
density of the current flow concentrated at 
the point of the active electrode causes the 
tonsillar tissue to coagulate at the point of 
application of the active electrode, the elec- 
tric: current flow is limited to the area be- 
tween the active and the indifferent clec- 
trode, and the density of the current flow 
at the indifferent electrode is so small that 
undesirable effects at the indifferent clec- 
trode may readily be avoided. 

After the coagulation or destruction of the 
tonsillar tissue is complete, the coagulated 
tissue may be left in situ or removed by any 
suitable instrument. 

According to. the method heretofore em- 
ployed for the coagulation of tissue of the 
tonsils, it has been customary to use a large 
indifferent electrode, consisting either of a 
handle held in the hand of the patient, or, a 
large sheet metal plate placed upon the ab- 
dlomen or back of the patient, connected with 
@ source of electric current of high volta, 
and high frequency, and an active electrode, 
consisting of a needle. attached to-an in? 
sulated handle and connected with the source 
of current, the needle being inserted in that’ 
portion. of the tonsil. where it is desired to 
produce coagulation of the tissue. The em. 
ployment of this method causes the current 
to flow’ through the. tonsillar. tissue and 
through the bases of the pillars and deeper “ 
structures of the throat, causing an engore- 
ment of the blood vessels of this region, 
which may result‘in edema of the pillars and 
adjacent tissues with much. discomfort: to 
the patient and the possibility of a second. 
ary hemorrhage later. 

ty, the improved. method of my. inven- 
tion, instead of applying an indifferent elec. 
trode to the hands, the back or abdomen of 
the patient, necessitating a strong: current 
to overcome the resistance of the body, the 
two electrodes are placed near each -other, 
with little intervening tissue; hence, a mini- 
mum resistance exists, ‘and a mild current 
suffices. Selection is made: from various 20° 
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forms of indifferent electrodes of the one 
best adapted to the structure of the tonsils 
to be treated. This electrode is attached to 
the metal handle 9 in Fig. 3 and connected 
5 to a source of electric current of high volt- 
age and high frequency, and the active elec- 
trode 3 in Fig. 1 is connected to a second 
terminal of the same source of electric cur- 
rent, 

By mieans of the indifferent electrode, the 
tonsil is engaged at its base and the pillars 
are retracted from the tonsil; then the active 
electrode is inserted into the portion desired 
to be treated and by means of a suitable 
switch connected in the electric circuit, the 
current is turned on for a period sufficient 
to produce’congulation, after which the cur- 
rent is turned off. 

Employment either of the ring or crutch 
type of electrode as the indifferent electrode 
in close proximity to the active electrode, 
causes a rapid congulation of the diseased 
tissu 
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3, 4 and 5 show different forms of 
metal electrodes which may be used to carry 
ont my improved method of removing ton 
sillar tissue, In Fig. 8, one form of the ring 
type of indifferent electrode is shown at 2, 
Having a shank 8, mounted in a metal handle 
9, connected with a current carrying cord 4. 
Th Fig. 4 one form of the crutch type of in- 
different electrode is shown at 6, having 
shank 11. In Fig. 5 a needle type or active 
electrode 3 is shown provided with an in- 
sulated handle 13, and connected with a cur- 
rent carrying cord 5. 

It will be understood that the electrodes 
shown and described in connection with 
Figs. 8, 4 and 5 are illustrative of particular 
forms of the several types shown, and that 
many other forms may be employed with- 
out departing from my invention. For ex- 
ample, with the ring type of electrode illus- 
trated in Fig. 3, any desired size and shape 
of ring may be employed, having any desired 
inclination and relation to the shank of the 
electrode. Similarly, with the crutch type 
of electrode illustrated in Fig. 4, any de- 
sired shape and proportions may be em- 
ployed, having any desired relation to the 
shank “of the electrode. For convenience, 
the shanks of the indifferett electrodes are 
of a size to be held by the same handle 9, 
although each may be provided with its own 
handle if preferred. : 

Referring particularly to Figs. 8 and 4, 
the contact area'of electrode 2 in Fig. 3 an 
of electrode 6 in-Fig. 4, is extremely lange 
in:comparison with the ‘contact area of the 
needle point 8° of the active electrode in 
Fig. 5. The ring-2 shown ‘in Fig. 3 and 
ite shank 8 are of metal, the ring being of 
proper size to closely fit the tonsil being 
treated. The crutch type of indifferent elec- 
5 trode 6, shown’ in Fig. 4, is curved to fit the 
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curvature of the tonsil and is used when it 

is difficult to place the ring type electrode 
over the tonsil, the electrode 6 and shank 
11 being of metal. All of the shanks of 
the indifferent electrodes are preferably @ 
made to interchangeably fit the metal han- 
dle 9, which may have the electric cord 4 
permanently connected with it. 

The active or needle point electrode, 3 
shown in Fig. 5, is completely insulated by ® 
the insulation of the handle 13, nearly to 
the point of the needle, leaving, for example, 
about one-quarter of an inch of the point of 
the needle exposed, and the current con- 
ducting cord 5 may, be permanently con- 
nected with the shank of the needle in th 
handle 13. ‘ 

In. the use of these electrodes and c 
ploying the method: described, the removal 
of tonsillar tissue is accomplished as’ fol- 
lows: 

The electrodes are connected by means of 
the current carrying conducting cords to a 
suitable supply of high frequency’ currents 
the indifferent electrode is then applied to’? 
the base of the tonsil, retracting interven- 
ing membranes; the active electrode is then 
inserted into the diseased tissue of the ton- 
sil in proximity to the indifferent electrode, _ 
the metal and insulated handles being held”=> 
by the operator; the electric current is then 
turned on by a suitable switch, causing the 
current to flow through the electrodes and 
intervening tissue; the concentration of cur- 
rent on the needle or active electrode, limits"? 
the destruction: of tissue to this area and 
thereby prevents the current: from affecting 
the healthy tissue. Coagulation . of ton- 
sillar tissue by this method successfully _ 
sears the area at the point where the active®20> 
electrode is applied, with no effect at any 
point other than the area between the clec- 
trodes, ‘This searing and coagulating ef- 
fect prevents both superficial and deep bleed- 
ing and thereby prevents painful and ‘dis-°19 
tressing reactions in healthy tissue. 

Whife T have shown my invention in the 
particular embodiment above: described, it 
will be understood that I do not limit my- 
self specifically ‘to the steps of treatment?16 
deseribed, in garrying out my improved 
method, and that I: do not’ limit myself 

ffically to the particular constructions 
above described, as T may employ equiva-_ 
lents known to the art at the time of the=120 
filing of the present application without de- 
parting from the scope of the appended 
claims, 

‘What I claim is: - 

1. Means for retracting pillars from ton-?225 
sillar tissue-and coagulating the, tonsillar 
tissue, consisting of the combination of an 
inactive metal electrode having a rigid pil- 
lar retracting portion of metal for connec- 
tion with a first electrical conductor con-C330 
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vibrator active. ‘The rock arm 46 is carried by such tube, and a lead from such coil to a current 
shaft 41 and this shaft is carried by Journals 48 generator, a current supply, a case, the current 
mounted on the tops of posts 48, the posts being generator comprising a magnetic coil and con- 
secured to the top of the case 1. Avrock arm 0 denser enclosed in the case, an electric motor, a 
is arranged on the end of the shaft and has a 5 fan driven by the motor, connections from the 
screw 51 a socket 53 insulating current supply to the motor and to the current 
pad §3 at the end of the arm. The pad §3en- generator, a connection leading from the fan 
gages a head 84 arranged on th sliding _to the case providing circulation for the magnetic 
rod 65. The sliding rod 55 mounted coil, and a common control means for the appa- 
in a sleeve 57 and this sleeve is screwed into ® 10 ratus and motor, said control means connecting 
supporting sleeve §8 secured on a post 58. A the supply with the motor in advance of the gen- 
spring 60 opposes the movement of the rod 85 eration of the ray. 


& 


inwardly and a stop 61 on the rod limits i 
ward movement. The rod 55 when 


i 
352 


a 
63a and the sleeve 63a is screwed into the 


i 


86 and a return wire 67 from the coupling leads 
to a plug 68, this plug operating in a socket 69 
on the plate ia, and the socket 68 being connected 
‘with the socket 22, and therefore with the source 
of supply. A cord 10 runs from coupling 66 to 
amotor Tl. ‘The motor is carried by a fan 12 and 


openings 73 and discharges air through a tube 
‘connection 74 to the motor 71, and circulating 
‘around the coil and condenser therein and cool- 


ly through the 
tumed by connection 15 to the motor so as to cool 
the motor. A portion of the air may be returned 
to a casing 18 of the motor. A portion of the air 
may be returned to the atmosphere through open- 
ings 17 at the rear of the box, these openings be- 
ing controlled by plate valve or shutter 18. 

‘A couch or bed 19 on which a patient may re- 
cline is provided. ‘The plate 10p is secured to a 
head 80 of the couch by screws 81, the controlling 
rod extending through the head and placing the 
knob in easy reach of the patient 82 reclining on 


ment of the body and closed by a 
treatment produces ozone which 
the cover in contact with the body 
hances the beneficial effects of 
of the ray to the body. ‘The ray through the ap- 
plicator may be moved to different parts of 
body for treatment, ‘The placing of the control 


tained within the cover. 

‘This apparatus by reason of the fan and the 
cooling effect may be continued over a consider- 
table period whereas the ordinary violet ray appa~ 
rratus is limited to short periods of use by reason 
of excessive heat involved, and where the appa- 
ratus is used in the manner indicated a longer 
period is required for the suitable production of 
‘ozone and the continued treatment than the ordi. 
nary violet ray apparatus will provide. 

‘What I claim as new is: 

1. In a current generator designed for use in 
a violet ray apparatus of the type having a violet 
ray applicator tube, a resonance coil activating 


as 
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2. In a current generator designed for use in 
a violet ray apparatus of the type having a violet 
ray applicator tube, a resonance coil activating 
such tube and a lead from such coll to a current 
generator, a current supply, a case, the current 
generator comprising a magnetic coil and con- 
denser enclosed in the case, an electric motor, a 
fan driven by the motor, connections from the 
current supply to the motor and to the current 
generator, a connection leading from the fan to 
the case providing circulation for the magnetic 
coll, and a connection returning air from the case 
into cooling relation with the motor, 

3, In a current generator designed for use in a 
Violet ray apparatus of the type having a violet 
ray applicator tube, a resonance coll activating 
‘such tube, and a lead from such coil to a current 
generator, a case, the current generator com- 
prising a magnetic coil and condenser enclosed in 
the case, an electric motor, a fan driven by the 
motor, a'connection from the fan directing alr on 
the magnetic coll, a current supply for the 
netic coll and motor, a switch controlling the sald 
supply, and a control for the vibrator, said con- 
trol actuating the switch. 

4. In @ current generator designed for use in 
‘a violet ray apparatus of the type having a violet 
ray applicator tube, a resonance coil activating 
such tube and a lead from such coll to a current 
Generator, the current generator comprising a 
magnetic coil and condenser, an electric motor, a 
fan driven by the motor, a connection from the 
fan directing air on the magnetic coil, a current 
supply for the magnetic coil and motor, a switch 
controlling the said supply, and a control for the 
vibrator, said control actuating the switch in ad- 
vance of putting the vibrator in action. 

5. In a current generator designed for use in 
a violet ray apparatus of the type having a violet 
ray applicator tube, a resonance coil activating 
such tube and a iead from such coll to a current 
generator, the current generator comprising a 
magnetic coll, a vibrator acting with the mag- 
netic coil, an operating tod for the vibrator, said 
rod putting the vibrator into action initially and 
controlling the vibrator in action to control the 
ray, an electric motor, a fan driven by the motor, 
‘@ connection from the fan directing air on the 
magnetic coil, a current supply for the magnetic 
coll and motor, a switch controlling the supply, 
said switch comprising a rock arm in the path of 
‘the operating rod, a shaft actuated by the rock 
arm, a switch arm on the shaft, a switch rod 
moved by the switch arm, means for adjusting 
the relation of the switch rod and the arm, a 
switch closed by the switch rod, yielding means 
for the switch rod permitting a continued move 
ment thereof after contact to permit of a control 
movement of the operating rod. 
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Yo all whom it may concern: 

Be it known that we, Wawona L. Cam- 
so and Eant C. Hanson, citizens of the 
United States, residing at Ws , Dis- 
trict of Columbia, have invented certain 
new and useful Improvements in Electro- 
therapeutic Apparatus, of which the fol- 
lowing is a specification. 

Our invention relates to the art of electro- 
therapeutics and has for its object means 
for producing and utilizing steady sustained 
high frequency currents for imparting bene- 
ficial effects to the body. 

eretofore dificulty has been experienced 
in obtaining steady sustained currents of a 
frequency that would not affect the nervous 
gystem of the patient under, treatment 

resent high frequency apparatus is not 
talisfuctory for the reason that the patient 
is subject to severe shocks from currents of 
© varying frequency 

Our invention will be more fully under- 
stood by referring to the accompanying 
drawings in which the three figures are di 
grammatical illustrations of different forms 
of applicant's invention, In Figure 1 nu- 
meral 1 represents an. oscillating vacuum 
tube having a filament 2 heated by a battery 
3, a grid 4 connected through the inductance 
6 to the filament 2. The plate 5 is connected 
through the inductance 7 and through 1 di- 
rect current high voltage generator 8 to the 
filament 2. The generator 8 is shunted by 
high capacity fixed condenser 9. Indue- 
tively coupled to the inductances 6 and 7 
is an inductance 10 which is connected in a 
series circuit consisting of the variable ca- 
pacity 11, electrodes 12 and 14 and thermo- 
‘ammeter 13. In Fig. 2 inductance 10 has 
one terminal grounded at 15 through ther- 
mo-ammeter 13, the other terminal of which 
is connected to a vacnum electrode 16. Fig: 
8 shows oa ly the inductance 10 
connected through the variable capacity 15 
to the inductance coil 17 and a thermo-am- 
meter 13. ° In Fig. 1 the electrodes 12 and 14 
are suitably constructed so as to be applied 
directly to the body of the patient. ‘os- 
cillating currents set up in the cireuit above 
described passing through the body between 
the electrédes 12 and 14 produce « highly 
beneficial effect. All of the inductances 
employed are variable as indicated by the 


arrows. 7 
‘The operation of the sjstem is as follows: 


. Lis 


ductance 10 is inductively coupled to the 
inductances 6 and 7, the result of which is 
the transfer of high frequency energy to the 
cireuit comprising the inductance 10, vari- 
able condenser 11, electrodes 12 and 14 and 
thermo-ammeter 13. In electrotherapeutics 
this current is known as the D’Arsonval 
current. : 

In Fig, 2 the inductance 10 is shown con- 
nected in cireuit with a vacuum electrode 16, 
thermo-ammeter 13 and ground 15. The 
‘yacuum electrode 16 is applied to the sur- 
face of the body and produces the well- 
known Tesla current effect. 

In Fig. 8 the inductance coil. 17 is substi- 
tuted for the electrodes 12 and 14 shown in 
Fig. 1 and brought near the patient's body. 
High frequency current is induced in the 
patient's body due to the eddy current effect 
produced by the magnetic field created 
around the inductance 17 by the sustained 
hi quency currents surging therein. 

¢ circuits are adjusted to resonance at a 
frequency substantially above that fre- 
quency which would be detected by the nerv- 


ous system of the bod; 


ly. 
In the practical operation of this 
the advantages over fae methods used In the 


prior art Iie in the fact that steady: sus- 
tained hi juency oscillations are pro- 
duced by the oscillatin, 

in liew of the iy currents produced 
by the apparatus as now employed in elec: 
trothera 


We 

1. In electrotherapentics, the combination 
of an oscillating vacuum tube circuit for the 
generation of sustained high frequency cur- 
Tents substantially above that frequency 
which effects the nervous of the body, 
with means for tuning the oscillating cir- 
cuit, and means for applying said sustained 
high frequency currents to the body of a 
patient to produce beneficial effects therein, 
substantially as and for the purpose de- 


soribed. 

9, In electrotherapeutics, the combination 
with », plurality cf hand electrodes con- 
nected in circuit with a variable capacity 
and inductance, and an indicating meter, of 
a vacuum tube oscillating circuit associated 
with said inductance and adapted to pro- 


60 


70 


‘vacttum tube circuit © 
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auce steady sustained high frequency oscil- a circuit containing inductances, in com 

lations, substantially as and for the purpose bination with a_cirouit containing. means 

described. for applying said current to the body, sub- 

3. In electrotherapeutics, a vacuum tube stantially as and for the purpose described 

5 oscillator adapted to prodiice sustained os- 

Gillations, and means for tuning said oscilla- WENDELL L, CARLSON. 
tions, said vacnum tube oscillator including EARL C. HANSON. 
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To all whom it may concern: ae 

Be it known that I, Evazne Ana, a citi- 
zen of the United States, residing at Los 
Angeles, in the county of Los Angeles and 
State of Cnlifornia, havo invented new snd 
useful Improvements in Electrotherapeutic 
Apparatus, of which the following is a 
specification. 

My invention relates more particularly 
to electrode Holders or handles to whl 
the electrode or vacuum glass of electro- 
therapeutic apparatus may be conveniently 
attached and which forms a easing for the 
high frequency induction coil or resonator 
of such apparatus, : 

‘The object of my invention is to provide a 
holder for the purpose above mentioned 
which may be uickly, conveniently and rig- 
idly. assembled and’ readily taken part, 
which will provide a thorough insul: 
the electrical units contained therei 
eliminate all danger of the user sustaining 
@ shock, and whereby all electrical connec- 
tions may be quickly and thoroughly made. 

Another object of my invention is to pro- 
vide a construction whereby the necessity 
of threading the outer covering’ shell of 
insulating material to the end pieces will 
be dispensed with, thereby tliminating the 
penne of threading these parts. 

till another object of my invention is 
to provide a convenient, socket connection 
between the holder and electrode which will 
insure a perfect electrical connection as well 
as prevent the twisting or turning of the 
electrode in said connection. 
‘The above and other objects of my inven- 
n will be more specifically pointed out 
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in the accompanying drawings, in which: 
Fig, 1 is # longitdinal section through 
a holder showing the detail construction ot 
invention, 
ig. 2 is an enlarged transverse section 
Shrough the holder taken on the line 2—2 


of, 5 

Fig. 3 is an enlarged transverse section 
barge a the holder taken on the line 3—3 
of Fig. 1. 

‘In carrying out my invention 5 ts 
a stay or binding member which for con- 
venience of construction comprises a tube 
formed of insulating ‘material adapted to 
receive the 
85 ings 6 and 

tubular stay bolt 5 is interiorly threaded 


the following description, and illustrated i 
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at its opposite ends to receive the threaded 
plug members 8 and 9, the plug 8 being lo- 
cated agjacent the electrode end of the 
holder and the plug member 9 being located 
adjacent the electrical energy supply end of 
the holder. 

‘The end 10 of 
tind oad plug 8 i proviied oats 
and said plug 8 is provided wit 
di Gore into’ which is pressed an in. 
teriorly threaded sleeve 11 of brass or other 
electrical conductive material, seid sleeve 
abutting against 1, shoulder 12 formed in 
said bore adjacent its outer end. 

An end cap 13 is spaced apart from the 
plug 9 and held secured thereto by means 
of a pair of binding posts 14 and 15, said 

cap being provided with a centrally 
aperture for the admission of the 

16 and 17 which are secured to 
said binding posts by means of the bindin, 
screws 18 and 19, the leads from the pri- 
rary winding 6 passing through apertures 
in block 9 and also being secured to said 
binding posts by means of the screws 18 
and 19, 

‘The sleeve 11 is provided with a longitudi- 
nal saw cut 20 into which the lead. from 
the secondary. winding 7 is disposed and 
soldered therein, thus forming an efficient 
electrical connection to said sleeve, 

‘The cap 13 is provided with a socket 21 
adapted to receive one end of the outer 
tubular casing 92 which is formed of insu- 
lating, material and adapted to surround 
the tubular stay member 5, said end abut- 
ting adjacent said end cap. 

An end or nose piece 23 formed of insulat- 
1 is provided with a bore 24 
ing inwardly from its outer end, for 
a suitable distance, and a bore 25 of smaller 
diameter connecting with said bore to form 
a shoulder 26, The bore 25 communicates 
with an enlarged bore 27 adapted to receive 
the end of the tubular stay member 5 and 
the end 10 of plug 8. The bore 27 is en- 
larged at 28 to receive the forward end of 
the tubular casing 22 and to form a shoulder 
29) ageiont which said end Te adapted to 
abut. 

A ‘metallic conductor'sleeve or socket 30 

referably formed of brass, is secured in 
The bore "24, and is provided at its inner 
end with an inturned flange 31 adapted to 
inst the shoulder 26 of end or nose 

‘A screw 32, preferably formed 


plug. projects out from the 
is frusto-conical in ahepe, 
a centrally 


Piece 


oe 
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ture and provided with e 65 
ada} 


st mentioned ape 
its shoulder, and a threaded member 
its 
in 


in said casin 
from turning when socketed in said conduc- one end of said stay member being adapted 


tor sleeve. 

15 "In order that the hand of the operator 
may be additionally protected a sleeve 29 end a, threaded aperture, and snow piece 
of soft rubber may rdly projecti 
ing sleeve 


slipped over the cas- provided with an inwai 


rojecting cen- 95 
Piaii disposed threaded member ade 


peed 


2 screw 32 may be removed, thus permitting sta 
Brraly reciovel of the ond or nece piece 8 end 
and the casing 22. ‘The end cap 13 and the sleeve, a nose piece 
plug & may then be readily removed, and- the opposite end of suid 
‘access to the coils and all ical connec- with an electrode receiving 
30 tions and units may be had. ided wi 


it is: 

1. An électrode holder, comprising a pair end 
of od plecen, a cating interposed See mal 
said end pieces, a stay member mounted in 6, Ine hi 

36 said casing, and means for removably se- lar handle 
curing said’end pieces to said stay member, a transformer mounted 
Srhereby said casing may be firmly bound 
between said ond pieces. centrally disposed electrode 

®. An electrode holder, comprising a ca)- formed. therein, @ 

4 ing, a stay member mounted in said casing mounted in said socket, and a 

‘adapted to engage with one of its ends, . conductor for 

to with the oe Piece 
Techably securi denne Atay sleeve end seid transi 
‘nose sai sleeve and sti rrmer. 
meee ep ‘Y 'sin witness that I claim the foregoing I 
3, An electrode holder, comprising « exs- have hereunto subscribed my name ih 
ing, 2 stay member mounted in ‘casing day o! 1921. 
end adapted to engage with one of its ends, EUGENE ABA. 
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new and Improved 
Coil Support for High-Tension vies, 
of which the following is a full, clear, and 
exact. description, 

This. invention relates to coil supports 
for high tension devices, and has particular 
reference to such doviees as are used for the 
application of electrical, rays to body sur- 
faces in the treatment of diseases or aflec- 
18’ tions of the skin. 

‘An object of the invention resides in the 
construction of a coil support in such man- 
nex that it can be used as a handle for the 
deviee ‘and in which the cost of manufac- 

26 ture is reduced to a mininmu by the sim- 

plicity of construction. 3 

Another object resides. in the provision 
of means wherehy the handle and coil sup- 
port can be very readily assembled and dis- 

26 assembled ‘for adjustment and repair. 

‘A further object resides in the particular 
construction’ and urraugement of. parts 
which ave horeinafter described and claimed 
and shown in the accompanying drawings. 

“0 The invention is illustrated in the draw- 
ings, of which— els 
"Figure I-is a perspective view of the de- 
views 

Figure 2 is a longitudinal section there- 

through; a . 

Fighre 9 is» perspective view of the col 
support or spindle before the coil is wound 
Oe a ective view of the 

igure 4 is a perspective view o! 
electrode docket. 

‘The invention as shown in the drawin: 
ig preferred. form of my invention, wl- 
thongh it is to be understood that varia- 
tions in the arvangement nd construction of 
the parts and in the kind of materials nse 
may be made in this device without depart- 
ing from the operative spirit of the inven- 
tion as set forth. 

‘The device comprises essentially a body 
spindle having head portions 1 and 2 and 
an intermediate portion 3 of considerably 
reduced diameter forming a hollow annt- 
lar chamber 4 in which the coil is mouuted. 
A collar 5, preferably integral with the 
body portion, is provided and spaced from 
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the head portion 2 to form a hollow cham- 
ber 6 in which-suitable connections to the 
coil are very readily disposed and made. An 
aperture 7” and passageways 8 and 9 are 
provided in the head portion 2, the first for 
tho terminal plug 10 of a suitable cable 11 
containing the wires, and the lntter dis- 
posed to receive the individual wires 12 and 
18 which extend into the chamber 6. The 
collar 3. is provided with apertures 14 and 
15-throngh which extend conduetors 16 and 
17 forming the ends of a primary coil 18. 
This primary coil is wound over a’ plurality 
of layers of insulating material 19, such as 
suitably prepared paper, beneath and be- 
tween Which are wound any suitable num- 
ber of layers.of a secondary cvil 20. ‘This 
secondary coil ix disposed, therefore, be- 
tween the reduced portion 4 of the spindle 
and the primary coil 18. One end of the 
secondary coil is connected by a conductor 
21 to x primary wire sich as 16. ‘The other 
end of the secondary coil is connected by a 

in 22 to the end 28 of a socket portion 24, 

ho pin 92 is disposed to fit snugly in an 
aperture 28 in the reduced portion of the: 
spindle § leading to a narrow bore 98 adapt. 
por 


to receive tho extension 28 of the socket 
rtion 24. ‘The socket 24 is made of any 
suitable conducting material, the main body 
portion of which is in the form of a hollow 
eylinder split as at 27 and 28 to provide the 


desited amount of flexibility. This body 
portion of the socket 24 is within 
a Jarger bore 29 extending in from the end 


of the head 1. Any suitable electrode or 
connection, stich as 30, may be inserted. in 
the socket 24 to: make proper connections to 
the coil, A suitable cylindrical sleeve 31 
is slipped over the head portions 1 and 2 
and the collar § to provide n cover for the 
device ax well as to act asa handle portion. 
‘This cover may be of any suitable material, 
such ag a heavy grade of paper. 

This device acting as a coil support and 
athandle portion for the electrode 30 is espe- 
cially applicable for use in cormection with 
the application of high frequency electricity 
in the treatment of varions diseases. The 
electrode 30 is shown in the form of a glass 
tube having in enlarged head portion 32 
which, as is customary, is passed over the 
surface to be treated. 

Te will, therefore, be apparent from a 
consideration of the deseription of the con- 
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ple proceeding, and the coil 
this space without enlarging the size of the 
body “portion beyond its original dimen- 
sions. “The provision of the hollow chamber 
6 gives ample space for making the neces- 
sary electrical connections. ‘The provision 
of & simple sleeve of any suitable material 
to slip over the spindle not only forins a 
cover but a neat xppearing and. ‘ient han- 
le portion whereby the device may be read- 
ily manipulated. ‘The entire construction is 
redueod to the simplest clements possible 
and, consequently, the assembly and repair 
are made very casy and the cost of manu- 
facture is reduced to 2 minimum. 

What I claim i 

1. A handle portion for therapeutic de- 
vices, which comprises a spindle having a 
plurality of portions of reduced diameter 
to form chambers. a transformer coil mount- 
ed on one portion of reduced diameter, an- 
other portion of reduced diameter forming 
a ch¢mber in which eylindrieal connections 
to said coil can be made, suid spindic at one 
end having a bore, a socket disposed in said 
bore, and a connection between the end of 
snid’sockut and said transformer, 

2. A handle portion for therapentic de- 
vices, which comprises an integral spindle 
of wool having enlarged head portions at 
each end and x collar portion of enlarged 
dinneter spaced from one of said head por- 
tions, « transformer coil mounted on the 
spindle between the head portion and said 
collar, one of said lead portions having a 
bore and apertures leading therefrom, a 
cable disposed in said bore the wires of 
which project through said apertures, said 
collar having epertures throws which the 
leads from the transformer coil extend and 
connect with the wires from the cable in the 
space between the collar and the head, und 
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sleeve disposed over the spindle to form 
a handle portion and a cover therefor, 

3. A handle portion for therapeutic de- 
viees, which compris 
having a portion intermediate its ends of 
reduced diameter, a transformer coil mount 
ed on said portion of reduced diameter, the 
end of said spindle provided with a bore ox 
tending inwardly therefvom, a hollow ey- 
lindrical socket portion disposed in said bore 
having an integral portion extending ine 
wardly therefrom, and a connection between 
said extension and one of the transforiner 
coils, 

4. A handle portion for therapeutic de- 
vices, which comprises a wooden spindle 
having enlarged head portions at each end 
thereof and an enhirged collar portion 
spaced from one of sais head portions. ome 
of said head portions provided with a bore 
to receive a socket and with an aperture ex- 
tending from the bottom of said bore it- 
wardly along the spindle, the spindle pro- 
vided with a transverse passageway Iead- 
ing to the end of eaid apertme, tho other 
of stid head portions provided with a bore 
to receive a cable and with passageways 
leading from the bottom of the bore to the 
inner face of the head adjacent the collar, 
said coliar portion provided with apertnes 
to permit the passage of electrieal winws ex- 
tending from a coil mounted on the main 
portion of the spindile into the space between 
the wire and the head portion, 

5. A handle portion for therapeutic. de- 
vices, which comprises an integeal spindle 
having an enlarged head portion with a 
hore therein and a passazeway lending from 
the bottom of said bore inwardly along the 
spindle, « hollow cylindrical socket disposed 
in said bore having an extended portion 
leading therefrom along suid passageway, 
said socket being split, said spindle having 
4 transverse apertire across said ppissnse- 
Yay, and a pin disposed in said trinsverse 
aperture and passing through the extension 
of the socket to make electrical conuections 
therewith and also to lock the socket in the 
bore, 

BENNO FREDERIC JANOKE. 


‘a wooden spindle. 
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Lo all whone it may concern 

Tee it known that we, Wexner, Ts. Cantson 
and Gorn W. Carvesren, citizens of 
United States, residing at Washington, Dis- 
trict of Columbia, have invented certain 
new and useful Improvements in Electro- 
therapeutic Apparatus, of which the follow- 
ing is a specification, 

Our invention relates bro: 


nervous system of the body. 

‘The object of the invention is to provide 
an eleetrotherapentic equipment. including 
vacuum tube oscillators which may be oper- 
ated from sources of alternating current of 
‘commercial frequency and which requires no 
special generators heretofore necessary in 

is form of equipment. 

Another object of onr invention is to pro; 
vide means for increasing the amplitude of 
oscillations developed by vacuum tube elec- 
trotherapeutic apparatns and applying this 
high. frequency current to the body of a 
patient. . 

‘A further object of the invention is to 
provide means for operation of electrothera- 

ie, apparatus_on polyphase supply cit- 
for tho development of high frequency 
oscillations. 

Other and further objects of the invention 
will be clear from the specification follow- 
ing and by reference to the accompanying 
rawings in which; 

Figure 1 shows a vacuum tube oscillator 
having the high frequency anode cient con- 
nected directly to the operating electrode 
and supplied with an alternating current 
souree of commercial frequency. 

Figure 2 shows a vac tube oscillator 
having a capacity back coupled eirenit and 
an iron core high frequency output trans- 
former. 

Figure 3 shows an equipment in which one 
tube operates as an oscillator and the other 
tube as an amplifier. 

Figure 4 shows two tubes operating in 
parallel, and 

‘Figure 5 is a cirenit arrangement for three 
tubes operated from a three phase source of 
current. 


Ref ticularly to the drawings the 
renit in Edgure 1 includes power tube 1 
ving its grid element 1* connected through 


iniluctance 36 and capacity 63 to the cathode 
or filament 1%. ‘The high resistance shunt 4 


In Figure 2, reference character 1 indie 
high power yacunm tube connected 
‘inted oscil ‘ivenit consist- 
i transformer 


ment 1° of tube 1. Capacity 3 joing one end 


of the oscillating civeuit to the grid clement 
1 of tube 1. ‘The high voltage secondary 
winding 19 of the transformer 7 1s connected 
in the plate circuit between the plate cle- 
ment 1° of tube 1 and the filament 1%, ‘The 
other end of the oscillating cirenit connects 
to the lower terminal of winding 19. Fila- 
ment current is supplied through stepdown 
transformer winding 20 on transformer 7. 
Resistance 4 gives bias grid potential. Pad 
electrodes 98 and 29 supply the high fre- 
quency current to the patieni’s body thrn the 
adjustable transformer 11 having an iron 
core. 

In Figure 3 the tnbe 1 is associated with 
induetance 36, capacity 63 and resistance 4 
in its grid circuit, Inductance 30 in plate 110 


100 


105 


10 


4s 


2 


cirenit is coupled to inductance 36 and 
shunted with tuning capacity 31. Plate 
voltage is supplied through transformer 7. 
‘A high frequency path is provided through 
condenser 12 shunting high voltage winding 
19 of transformer 7. ‘The plate clement 1* 
of tube 1 is connected through capacity 32 
to grid clement 14* of tube 14. Grid bins 
potential on tube 14 is obtained through re- 
sistance 27. Plate voltage to tube 14 is ob- 
tained from transformer 7 through choke 
coil 6. An iron core high frequency out- 
put transformer in series with condenser 13 
is connected across the plate 14° and fila- 
ment 14° of tube 14. ‘The output terminals 
may be applied for electrical treatment of 
patient's body in any of the the well- 
Known methods. 

Figure 4 illustrates a method of utilizing 
both halves of the cycles of the low frequency 
plete current supply, The plates I° and 2 of 
‘vacuum tubes 1 and 2 respectively are associ- 
ated with inductarfces 34 and 89, respective- 
ly, and supplied with high voltage alternat- 
ing current by means of the high potential 
secondary winding 19 of the transformer 7. 
Capacities 38 and 39 are connected in shunt 
to the inductances 34 and 85 for tuning the 
circuits to certain definite wave lengths. ‘The 
grids 1* and 2* of tubes 1 and 2 are con- 
nected in parallel and the circuit coupled to 
coils 34 and 35 by means of the coil 36. Ca- 

macities 87 and 40 serve as radio frequency 

yy-passes around the high voltage winding 
19 of transformer 7. Capacity 63 serves as 
a radio frequency by-pass around the grid 
binsing resistance 4, "The filaments 1° and 2° 
aro heated by enetgy supplied by winding 
20 of transformer f Goll 43 is coupled to 
the output coils 84 and 85 of the oscillating 
circuit, Electrodes connected to this coil 11 
in any of the well known methods may. be 
used for electrotherapeutic purposes. ‘This 
cirenit supplies radio frequency oscillations 
modulated at double the frequency of cir- 
cuits shown in Figures 1, 2 and 3. 

Figure 5 illustrates & method of using 
polyphase alternating current as plate sup- 
ply to vacuum tubes 1,2and 3. The low fre- 

quency transformer 7 in this diagram con- 
sists of the primaries 16, 17 and 18, and the 
high voltage secondaries or plate supplied 
windings 44, 45 and 46 connected with plate 
electrodes 1°, 9 and 8°. The filament cur- 
rents for heating filaments 1, 9° and 3° are 
supplied by the step down transformer 51 
having secondary 20 which may be an inte- 
zal part of the polyphace transformer if de, 
sired. Capacities 48, 49 and 50 prevent coil 
52 from shorting the secondary, or high volt- 
age windings 44, 45 and 46. ‘These capaci- 
ties have one common terminal connected to 
the tuned circuit consisting of inductance 52 
and capacity 58. The grids 1*, and 3* of 
tubes 1, 2 and 8 are connected in parallel and 
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to the coil 36, which provides means of cou- . 


pling between the ontput and input of the 
tubes, Capacity 63 is a radio frequency by- 
pass around the grid binsing resistance 4, 

Electrodes may be connected to the ternti- 
nals of coil 43 coupled to the output circuit 
32 and the high frequency current uged in 
any of the well known methods of bodily 
treatment. 

‘The operation of the circuits is as follow 
In Figure 1 the transformer 7 is supplied 
with a source of low frequency commercial 
alternating current. ‘The filament is heated 
to incandescence by current. supplied from 
winding 20 of transformer 7. Positive antl 
negative voltages are alternately impressed 
on the plate element 1° of the tube, Only 
on the positive half of the cycle is the tube 
operative. Under these conditions, local os- 
eillations, are produced and sustained by 
means of the couplings between coils 36 an 
8, A resonance voltage across inductance 8 
will rise to such a value at the electrode 
torminals as to produce what is known as the 
TER Ae gol 

in Figure 2 thehigh frequency oscillations 
are sustained by means of the capacity cou 
pling ratios of condensers 24 and 2. ‘The 
voltage at electrodes 28 and 29 can be varied 
by adjusting the secondary turns of trans- 
former 11, : 

In Figure 8 the’ associated circuit with 
tube 1 oscillates at its natural period deter- 
mined by inductances 36 and 30 and associ- 
ated capacities, ‘These high frequeticy ose]- 
lations are impressed on the yrid 14* of tube 
14 and hence modulates the low frequenc} 
plate current. ‘The circuit, associated wit 
tube 14 increases the amplitude of the os- 
cillations developed by tube 1. ‘The ampli- 
fied high frequency current at secondary ter- 
minals of transformer 11 is adaptable for 
eeletrotherapeutic treatments, 

‘The circuit in Figure 4 oscillates at a fre- 
quency, determined by the inductance, and 
the capacity of the output circuits 35, 39, 
34 and 38. Oscillations are sustained b; 
means of the coupling between the grid coll 
36 and coils 34 and 35. Radio frequency os- 
auoas will be modulated at double the 

o ate supply. ‘The output 

delivered © the cherapetie ‘otros many 

vari ing the coupling between 
coil #3 and the colle 34 and 35." 

In 5 oscillations are sustained by 
iz betwen grid coil 86 and output 
coil 52. Energy delivered to electrodes 
through col 43 may be varied by changing 
the coupling between coils 43 and 52. ‘There 
will occur an overlapping of low frequency 
modulations so that a sustained high fre- 
quency oscillation will result. ‘The oscilla- 
tions developed in the electron tube circuits 
have such a frequency that no bodily sensa- 
tion is produced other than diathermic, 
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While we have described our invention in 
certain specific embodiments, we do not in- 
tend any Timitations beyond the scope of the 
appended claims. 

What we claim is: 


anode and grid electrode, an input cireuit in: 
terconnecting said cathode and lec 
trode, an output cirenit interconnecting said 
anode and grid electrode, a transformer hav- 
ing primary and secondary windings, with 
its’ primary winding connected with said 
source of alternating current and its second- 
ary winding connected between said ani 
and cathode, said input and output. citenits 
being electrically coupled for increasing the 
frequency of the alternating current derived 
trom said source to a frequency at which no 
hodily sensation is produced other than dia- 
thermic, and a high frequeney electrode con- 
nected with said output circuit for impress- 
ing said high frequency current on the body 
of a patient. 

3. An electrotherapeutic apparatus com- 
prising in combination a source of polyphase 
low frequency current, a plurality of elec- 
tvon tubes each having’a cathode, anode and 
arid electrode, said tubes corresponding in 
nnmber with the number of phases of said 
low frequency current, means for impress- 
ing one phase of said polyphase source upon 
exch of said anodes, and a circuit interlink- 
ing said grid electrodes with each of said 
anodes for increasing the frequency of said 
souree to frequency at which no bodily 
sensation is produced other than diathermi 
a high frequency electrode, and means com- 
mon to each of said anodes for impressing 
high frequency currents upon said high fre- 
‘quency electrode for application to the body 
cf a patient. 

4. An electrotherapeutic apparatus com- 
prising in combination a source of relatively 


id high 


Jow frequency alternating current, an elee- 
Gon tube having cathode, anode and grid 
electrodes, a connection between said anode 
tand cathode to suid source of low frequency 
alternating current, a circuit Interlinking 
said grid and cathode for increasing the fre: 
quency of said source of relatively low fre- 
quency alternating current to a frequency 
ut which no bodily sensation is produced 
other than dinthermic, and a high frequency 
Cleetrode connected with suid anode whereby 

jieney ‘energy may be impressed 
upon the body of a patient. 

5. An_clectrotherapeutic apparatus com- 
gr'sing in combination a soure of relatively 
jow frequency alternating current, a plural- 
ity of electron tubes each having cathode, 
‘ujode and grid electrodes, a transformer in! 
cluding a prumary winding and a plurality. ® 
of secondary windings, an input efreuit 
cluding each of said grid electrodes, a pair 
cf output eireuits independently connected 
with etch of sold anodes; one of said socond- 
ary windings’ vaing arranged to heat the 
cathodes of alt of said tubes and the other of 
said secondary windings being arranged to 
siupply eurrent to each of said independent 
ontput cirenits, connection between ‘suid 
input circuit and'a point on said frst. men- 

ioned secondary winding for deriving 
negative bias for said grid electrodes, suid 
input and output cireuits being mutually 
electrically coupled for the generation of 
scillations at a frequency at which no bod- 9% 
xly sensation is produced other than dia." 
thermic, and means coupled with said out. 
put circuits for impressing said high fre- 
Gueney oscillations “upon ‘the body of a 
patient. 

6. An electrotherapeutic apparatus com- 
rising in combination a source of relative, 
Tow frequency alternating current, u plural. 
ity of electron tubes each having cathode, 
anode and grid’ electrode, an input cireuid. 108 
interconnecting said cathodes and said grid 
lectrodes, independent output circuits in- 
terconnecting said anodes and cathodes, exch 
of said circuits including an inductance, said 
inductances being electromagnetically ‘cou 
pled, means for impressing said alternating 
current on each of said output circuits for 
actuating said electron tube circuits for the 
multiplication of the frequency of the 
souree to a frequency at which no. bodily 
sensation is produced other than diathermic, 
and an_ inductance electromagnetically cou! 
pled ‘with stid aforementioned inductances 
for transferring the high frequency oscilla. 
tions thus produced to the body- of & patient, 
GLENN W. CARPENTER. 
WENDELL L. CARLSON, 
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AIR-PURIFYING DEVICE. 
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‘This invention relates to air purifying de- 
vices producing ozone, and provides im- 
provements therein, je 

‘The present invention provides a simple, 

5 inexpensive, and efficient device for use in 
chambers such as sick-rooms, crowded rooms, 
salons, ice boxes, refrigerators, telephone 
and talking machine booths, or the like, for 
purifying the air therein by the generation 

10 of ozone and also preferably by Inding the 
air with ozonized med vapor or with 
an odorament, or the like, the volatilization 
or gasification of which is assisted by the 
heat. produced by the diffused high tension 

38 discharge of the ozone generator. ; 

Tt further provides an apparatus having 
means for producing a high-frequency cur- 
rent in the dischary 
ing the apperstas ate for wwe where ‘persons 

20 are apt to come into contact with the appa- 

vatus, 

An embodiment of the invention is illus- 
trated sin the accompanying drawings, in 
which 

Figure 1 is a perspective view of the de- 

vi 


a vertical sectional view through 
the apparatus. 
Pete’ mir show 
‘i is a diagrammatic view shor 
the electrical ensemble pe 

Referring to said drawings, numeral 10 
Fare pee an, electrode and 12 another elec- 
trode or a suitable capacity, between which 
electrode and capacity an electrical dis- 
char ‘is adapted to be produced for acting 
on the air to convert the oxygen thereof to 
ozone, The electrode 10 is preferably in the 


form of a cup or receptacle, adapted to con- ca 


tain medicament (liquid or solid) or odor- 
ament, or the like, vaporization of which 
will be assisted by the heat produced by the 
electrical discharge at the electrode. In 
practice the electrode 10 is conveniently in 
the form of a metallic tube 15 within a di- 
electric such as glass 17, in the form of a cu 
or vase, and having a contracted end 1) 
adapted to fit in a socket 21 in a pedestal 23, 
which later, as here shown, may be attached 
to = casing 25 for certain of the electrical 
parts, and may project through an opening 
27 in’a top or cover 29 of said 

the contracted end 19 of said cup 17 there is 


circuit thereby mak- an 


metal thimble 81, which is connected to the 
tate 15 onthe Joride of tho cup 17 by a wire 
passing through a seal in the glac’ eup 19. 
‘A dimiler metal thimble 35 i placer de the 
socket 21, in which the end 19 of the cup 
with its thimble 81 thereon, constituting a 
plug, is adapted to make contact, the parts 
Just described constituting a slip-joint plug 
and socket electrical connection between the 
cup 17 and pedestal 23, 
40 designates the parts for generating the 
high-frequency high-lonsion current’ ene 
loyed, these parts being conveniently 
oused in the easing 26, and the current for 
energizing is preferably taken from the 
lighting circuit through the terminals 42, 4 
Fig. 4. As the apparatus is relatively sm 
self-contained, and may be connected to 
any of the outlets of » household lightin 
circuit, it is portable and readily adapt 
for household use. 


nected to conductors 51 and 57 as indicated 
at 66, 67. 

The secondary $7 is grounded conven- 
jenth oe of the primary leads as indi- 

at 70. 

‘When a connection is established through 
the terminals 42, 43 with a lighting circuit, 
current flows from terminal 49 through con: 
ductor 55, inductance 56, conductors ST, 58, 
armature or interrupter 59, contact 60, con- 
ductor 61, and primary 46, and condiictors 
50 and 51 to terminal 43. ‘When the arma- 
ture or interrupter 59 is drawn away by the 
electromagnetic effect of the coil 56, a short 
spark is produced between the armature 59 
and contact 60, thereby setting up a high- 
illation from the condenser 65. 
frequency oscillations passing 
primary 46 produce high elec: 


0 


8 


tromotive force in the seco 
is sufficient to overcome the di 
of the glass 17, causing a discharge between 
‘the electrode 10 and capacity 12. ‘The ea- 
6 pacity 12 is conveniently in the form of a 
neta tube Mj surrounding the ote 10, 
and connected to ground or a body of large 
capacity (such, ectho dynamo and lighting 
cireuit) by being connected to one of the 
10 primary leads, as indicated at 70, through a 
conductor 77 and the meteilic parts of 2 post 
78 from which the capacity 12 is supported. 
In order to increase spark urea, the tube 75 


47, which 
effect 


js preferably provided with many points, 


or spiculated, 
umber of 


genera 
er%s, #0 as to bo readily put in place around 
glass 17, and removed, and is held to- 
ther by a clamp 80 haying an arm 81 fit 
ing ine metal knob 82 in the post 78, 
he ozone will purify the eir, and increase 
the activity of the oxygen thereof, and the 
medicament, or odorament, which’ will be 
volatilized by the hest of the electric dis- 
charge, may elo purify the sir or mediate 
mn sterilize it, 

If a. part of the body is brought into con- 
tact with or clase to the electrode 10, the dis 
charge to the body will not be injurious or 
highly disogreenble, owing to the high fre- 
quency of the current employed, which is 
over 10, lations per second, and may 
be, for example, about 60,000 oscillations per 
second. 


thereby producing © great 
ks, ands high rate of ozone 
"The cube 75 is moreover prefer- 
jad into two or more segmental 


8 


5S 


& 


‘The inventive ideus mey receive other em- 
bediments then that herein specifically illus- 
trated and deseribod. 


That 
i. An sir purifying device, comprising 
clecttodes adapted for the production of 
ozone, one of said electrodes comprising a 
Tiquid recezincle adapted to be heated by the 
charge from seid slectrades, whereby liq- 
uid contents thereof mey be rolatili 
9% An air purifying devieo, compris 
alectiedes adapted or 
‘oaone, said a 


prod 

‘sabstantinily co- 
‘areas, one cf said 
id recentacle 
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said electrodes being in the form of a spit 
finder surrounding said dielectric, 

4. An. air purifying device, comprisin, 
elostrodes,adpted for. the production © 
‘ozone, said electrodes being substantially co- 
extensive throughout their areas, one of said 
electrodes comprising 9 liquid, receptacle 7 
adapted to be heated by the discharge from 

id electrodes, whereby liquid contents 
thereof may be volatilized, x rigid dielectric 
separating said electrodes and the other of 
said electrodes being in the form of a split, 

Hinder surrounding said dielectric, and « 

mp for holding said cylinder parts to- 
gether on onid dielectric. 

5. An air purifying device, comprising 
electeodes udapted for the production of 6° 
ozone, said electrodes being substantially co- 
extensive throughout their areas, one of said 
electrodes comprising liquid receptacle 
ailapted to be hested by the discharge from 

id electrodes, whereby liquid contents © 
thereof may be volalilized, a rigid dielectric 
separating said electrodes and the other of 
suld electrodes being in the form of a split 
cylinvler surrounding said dielectric, x clamp 
for holding ssid eylinder parts together on 
said dielectric, anda ground attachment, suid 
clamp being fastened on said ground attach- 
ment, 

6. An ait purifying deviee for chamber 
use, compyising-an exposed electrode adapted 
for the production of ozone, and means for 

roducing high frequency high potential dif- 

ferences at stid electrode, whereby a high 
potential heating and discharge current 
Tithout dangerous effect on the human sps- 
may be produced at said clectrode. 
. An air purifying deviee for chamber 
use, comprising an exposed electrode xdupted 
for the ptoduction of ozone, means for sup- 

lying said device with current from a light- 
Ing circuit, and means for transforming said 
current to’ one of a high voltage and high 
frequency at-said electrode, whereby # high 
potential heating ond discharge current 
‘without dangerous effect on the humnt 
tem may be produced ut caid electroil 

2. An air purifying device adup: 
production of ozone. comp 

iy sylincrical_ spa 
ace of one of stid elecir 
pointed 
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‘The present invention is designed to improve 
violet ray apparatus and also involves an arrange- 
ment of said apparatus in connection with means 
improving the application of the ray and the 
method of such use. 

In carrying out the invention I provide a case 
or enclosure for the coil, condenser and {mmedi- 
ately associated parts and provide a fan which 
§s connected with such enclosure by means of 
which circulation of alr may be continued 
through the enclosure, This is important gen- 
erally, but particularly tmportant in connection 
with the treatment which also forms the subject 
matter of the invention. 

‘The invention also involves a common control 
for the fan, motor and the ray apparatus so that 
‘with single control there 1s put into operation 
the different phases of the apparatus in proper 
sequence. 

The invention also involves a proper enclo- 
sure and a use of the ray so as to maintain the 
ozone created by the ray in contact with the 
portions of the body which may be under treat~ 
ment, Features and detalis of the invention will 
‘appear from the specification and claims. 

‘A preferred embodiment of the invention is 
illustrated in the accompanying drawings as fol- 
lows: 

Pig. 1 shows a side elevation. 

Pig, 2 a similar view from the opposite side of 
the apparatus. 

Pig. 3 a side elevation showing the apparatus 
mounted on a couch and the manner of treat- 
ment with the apparatus so arranged. 

Fig. 4 a sectional view of the controlling 
switch. 

Fig. 5 a rear elevation of the apparatus. 

Fig. 6 a front elevation of the apparatus, 

Pig. 7 a sectional view of the ease with parts 
removed to show the connections and wiring. 

Fig. 8 a sectional view of the case along the 
line 88 in Fig. 7. 

{ marks the ease. ‘This is provided with a 
switeh socket 2 arranged on a plate 2a on the 
side of the case, A plug 3 is arranged in the 
‘switch socket 2, A cord 4 extends from the plug 
3 to the resonance coil 6, the resonance coil be- 
ing placed in a tube from the handle for the ap- 
piicator. ‘The coil {s connected through an elec- 
trode 7, extending into tube 8, which terminates 
in an applicator 8, These are of common con- 
struction, 

‘The frame of the device has four rods 0 from 
front to rear, these being connected with a rear 
plate (0a and a front plate 100. A bridge plate 


11 Ss secured to the rods 18 by means of collars 
42 secured in place by set screws 19. A frame 
block 14 is secured to the rear of the bridge plate 
{1 by screws 15, distance sleeve 16 being arranged 

6 between the block 14 and the plate If. "The usual 

magnetic coll 17 is carried by the block (4. 

A plug 18 is provided to connect the apparatus 
toa supply current. A core 19 extends from the 
plug {8 and is provided with the usual switch 
20. This plug terminates in a switch-plug 21 
which is adapted to connect the current to and 
from a socket 22 arranged on plate a on the 
case. ‘The socket 22 is connected by connecting 
bars 22a with a socket 28. A plug 26 1s placed 
in the socket 23, and one line 26 from the plug 
Jeads to the magnetic coll 17. The opposite line 
extends from the plug through a wire 26, 27, 2 

|, and 284, to the opposite side of the coil, 
cord 30 of the coil operates in connection with 

a vibrator plate 31 carried by spring arm 31a and 

‘@ contact 82 carried by a controlling rod 38 which 

is screw-threaded through a nut 93a in the bridge 

plate. 

‘A click wheel 34 is arranged on the adjusting 
rod and operates with relation to @ spring clip 
35 arranged on a collar 36. A set screw 31 {8 pro- 
vided for the collar, the set screw also providing 
connection for wire 38, the wire 30 extending 
to a switch plug 39 which plug is adapted to 
operate in connection with a socket 40 on the 
Plate 2a. The sockel 40 is connected with the 
socket 2 and with the connections heretofore 
described leading from them to the resonance 
coil. ‘The return wire $1 from the socket 40 and 
plug 39 connects with the wire 27 and also with 
the vibrating plate 31. ‘The connection is estab- 
lished, therefore, through the click wire 39 and 
the return cireuit described through the vibrator. 

‘The control rod 88 is connected through an 
insulating block 42 with a rod extension 43 which 
has an operating knob 44, By operating the knob 
44 the contact 32 may be advanced or retracted 
50 as to initiaily make the vibrator active and 
then to vary its adjustment to vary the intensity 
of the ray. A stop collar 330 1s provided to limit 
‘the inward movement of the rod at its innermost 
adjustment, 

In the present invention the controlling rod 
with its knob also controls the switch mechanism 
which sets the apparatus in operation. A plate 
45 is arranged on the face of the insulating block 
42. A rock arm 46 engages the face of this plate 
and consequently is swung as the rod is moved 
inwardly through the screw threaded connection 
‘85 of the rod as the rod is advanced, making the 
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means, and an interrupter operated by said armature. Said clectro-magnetic 
device is preferably Trand Sth wo: colle 14, 15, the wires of which may be 
side by side. Bae aes 

The switch 9 comprises pivoted conductor arms 16, 17, and 18, and suit- 
able insulating and operating means therefor. The arms 16, +17 are con. 5 
nected by wires 19, 20, with opposite ends -of the coil 14 and in the position 
of the switch shown in full lines in the drawing which is that for operation 
with an alternating cuirent, these arms contact with terminals 21, 22, one of 
whih, 21, is. connected to one side of tho switch 11, which. is, assumed to be - 
a double pole switch, and the other of which, 22,” is connected through 10 
rheostat 10 to the other side of said switch 11, thus establishing a supply con- 
nection from the line wires 2, 3, to the coil 14; said circuit leading from 
‘wird 2 throught one side of the switch L1, wire 23.to terminal 21, switch arm 16, 
‘wird 19, ebil 14, wire 20, ewitch arm 17, terminal 22, wire 24, rhéostat 10, wire 26, 
“and the other side of switch 11 to the line wire 3. Coil or winding 15 is at 15 
‘the same time'enorgized by 2 parallel connection including the .interrupter or 
“circuit ‘breaker, two of whose: terminals 28, 29, are connected by a spring 36, 
also serving ‘as a conductor, fo the armature 13 aforesaid, the other ter- 
minals-30, 31, being fixed and being connected respectively ‘by a wire 32 to 
the outgoing side of switch 11 and by wires 33, 34, to arm 18 of switch 9, 20 
from which. the connection is completed by the terminal 38, wire 25 and 
evil 16 to wire 24 at. the other side of the cireuit as: hereinafter described. In 
this’ position ‘of. the. switch, therefote,’ there is a connection from the line 
through coil J4 of the electro-magnetic device for causing the control or opera- 
tion of, said. devico and of the intorrupter operated. thereby in response to { 
alternations of the. alternating current: and there isa paralle! connoction 
through tlie coil 15 and through the interrupter for producing the interrup- 
tions of the inductance circuit necessary for tho setting up of the high potential 
impulses which charge the condenser. 

‘hen the switch 9 is moved to the position shown -in dotted lines, the 30 
arm 16 breaks circuit and the arm 17 makes contact with: the terminal 27 
connected by wire 25 to one end of the coil 15, whove other end is connected 
to wire 24 aforesaid, and through the.rheostat and wire 26 to the return side 


A.D. 1905. 


the -tonmine Par condenser circuit comprises the wire 33 leading from 


1 aforesaid, to one side of the condenser 4 and a 
Wire’ 37 leading from the other side of the condenser to the: coil 5 whose 
other end is connected by wire 38 to the terminal 30. The wires 33, 37, 38, 
coil 6,-and, generally the connections of the condenser circuit should be 
Jarge ‘cross section so as to present a minimum resistance, and anid wires and 
geil are preferably formed of conducting tubes, to lessen the inductance 
joreof. ene 

Tn order to charge the condenser it is necessary to maintain a conection 
therewith from the electro-1 etic. device .1. This connection in the dotted 45 
‘position of the switch 9 is established by the arm 18 making contact with the 
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Yerminal 26; and in the full line position of the switch by said orm making 
contact with ‘the terminal 39 connected to wire 26 aforesaid. “s 2 . 

One of the energizing cireuits of the electro-magnetic devico being inde- 
pendent of the interrupter when the apparatus is supplied by alternating cur- 
Pent, the armujure, will, ut euch times, tend to operate responsively, or in 
synchroniam with the alternations of such current and to insure complete 
Smchronism, means are provided for regulating the periodicity of vibration 
of sid armature; such means may consists of an elastic support, such as a 
Fibbon 40 having means for adjusting its tension, being, for example, stretched 
Potwoen « fixed rapport 41 amd u rotatable support 42, the lattor of which is 
provided ‘with adjusting means such us an arm 43 and set screw 44, for 
Rijusting its angular position and thereby varying the tension of the ribbon 40 
to tint the fros vibration of the prmatere under the infoonco of its weight 
tha of sid ensisn wil cmespond with the frequency of the alerting. kr 
ront ‘boing used. It ix desirable that the apparutes should be a0 placod that 
the ribben 40 stands “on edge” to allow the heat from the contucte to. bo 
Garried off by the ascending air’ ourronts, 

‘The terminals 30, Sl, of the interruptor muy be formed as srews to permit 
adjustment therot_ ‘he abject af proving the two sate af ternal $8, 30 
pud-29, 1, in to give the effert of n long break with relatively small travel 
of the interrupter. 

In using the upparatus with direct current, the switch 9 is placed in dotted 
Hine positien and the charging current pases’ through the mid switch, through 
the interrupter, the electro-magnetic device 1 und the theostat in the mannet 
above set forth, thereby causing the interrupter to be vibrated and repeatedly 
interrupting thé charging carrent, At each intorraption there is a sharp rise 
of potential between ‘the two sides of the circuit owing to the Jick of elf. 
inductive impuleo ‘of tho eleotru-mognetio device. his impulso, is trans- 
mitted to the condenver passing, for example, from ling 2, switch LL, wires 32, 38, 
coil 5, wire 37 to condeneer 4, tho connection leading from the other sido of 
the condenser through wires 33, 34, arm 18; wire 19, coil 14, wire 20, arm 37, 
wire 25, coil 15, wire 24, theostat 10,'wire 26, and switch 11 to line 9; the.bwo coils 
14, 16, thus being in series and exerting their combined effect in charging the 
condenser, As soon es this self-induction impulse has reached. ite maximum 
and has correspondingly charged the condenser, the potontial in the electro: 
magnetic device will begin to fall andthe condenser will begin to discharge 
through the condenser cireuit and coil 5. At this moment, or immediately 
thereafter, tho interrupter will ‘clove & ‘condenser discharge circuit: at the 
terminals 28, 30, 29, and 31, the discharge pessing from the condenser through 
wire 3, cotaote 31, 29, conductor 36, contacts 28, 30, wirw 38, coll 5, and 
wire 87 to the other side of the condenser. ‘This discharge circuit will. be 
af extremely low rosistance ay st dove not include any part of the charging 
coils. 14, 16. 

The primary inducing coil 6 is proferably formed with very fow tums, thus 
decreasing the resistance to the minimum. Owing to the low resistance of 
thir circuit, the oscillatory discharge therein will havo a correspondingly 
high ‘periodicity and ‘high frequencies say, soveral hundred thourande ‘por 
second, can be obtained. It is essential to-this effect, that the interrupter 
should close contact, as near as possible, at the time of @ischarge so that the 
condenser will discharge upon a closing and ‘not ‘upon am opening contact, 
find the discharge cironit i thus of u-Soinimumn  rofstance. 

‘When the apparatus is to -be used with alternating supply circuits, the 

‘energized 


switch 9 ig moved to the full-line position so that the coil 14 will be 

from tho line indepondently of the interrupter, s0 that the magnetic oscilla- 
tions in the core 12 will bé in correspondence with the alternating current, 
The coil 15 will also be en from the line, in parallel with coil 14, and 
through the interrupter, “and the clastic armature support 40 should be 
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‘adjusted. as: above deseribed so that the. armature will freely vibrate in 
sychronigni with the alternating current, and the coils 14 and 15 will operate 
im synchronism, the coil 14 serving to control the rate-of vibration. The 
oscillations in magnetic flux-in the core 12 result in corresponding ‘electrical 


escillations in the condenser-circuit, which is connected to the ends of the “ 


coils 14 and 16, these impulses passing from line 2, through wires-32, 38, coil 5, 
wire 37, to one ide. of the: oopdouses and front the other selo thereof throagh 
cwire 34, arm 18, wire 25, coil 16, wire 24, rheostat 10, and wire 26 to line 3, 
AAt-the moment when the condenser has received a charge through thix con- 
‘ection, the armature, 13 allows thé interrupter to close the circuit, thus 
- estublishing a dischargé circuit for the condenser independent of the clectto- 
magnetic device 1,-said dis circuit leading from the condenser through 
wire 33; terminals 31, 29, conductor 36, terminals 28, 30, wire 38, coil 6, 
and wire 37-to the other side of the condenser. The charge in connections 
made! by the switch 9, in changing from direct to alternating current, serves, 
first, to cut out the interrupter from the supply connection for one energising 
coll’ a0 as to anoble'the altsrnating Gurren @ control the malo of wibtetice 
ofthe armature, and in the second place,’ to’reduce tho number of turns of 
windings in series in the energising: circuit by Plasing the two coils in parallel 
felation. This is necessary for the resson 
mean or effective eloctro-motive force is, of course, much less than. 
tho maximuni electro-motive fore, 20 that in changing from direct to 
alternating current of the’same~nominal- potential, the turns of winding must 
be, decreased correspondingly to give the same. magnetizing effect:~In the 
form of winding shown, a copper tube or sheathing 45. may be provided to 
imorease the timo or lag period of. the inductance coil. e 
-stnsteud-of winding the two coils 14, 15 on the samé core as above described, 
they may be wound on separate cores. Thua in the embodiment of the’ invention 
shown in Figs. 2 and 3, coil 14 is wound on the core 12 of the interrupter 
operating fiomber while the coil 15 is wound on a-separate core 12" and-serves 
asithe-inductance means for charging the condenser, Said coil 15 in this cose 
is.preforably “divided into sections connected to contacts 46 engaged bya 
aiding con 47 connected by its rail 48 and wire 24 to the terminal 22 of 
switch 9.” 4 ‘ : 
41 designates -the enclosing box or case which may, be provided with a 
cover. ord 62 hinged thereto. = 
“Whe, induction coil. proper for transforming the discharge from the con- 
Apnsor into impulses of high voltage, is preferably enclosed 1a the lid or cover 
itho!box, the primary coil 5 thereot being connected by flexible connections 
he. iniducing ‘apparatus in the bex, the secondary coils 6 being con- 
ngefed to‘ posts 63 which extend through the top of the lid and are provided 
with, slidable or adjustable discharge terminal-rods.7, 8, betweon which the 
dischargo is to pass. me 
‘The interrupter comprises a contact 28 formed as an adjustable: screw iz 
through & post 64, and a contact. 30 carried by « support conn to be 
operated by the armature'l3 of the magnet and comprising a ribbon 40 of an 
clastic material, such as steel, stretched between two supports 41, 42 orf -a 
supporting-plate 48!, and carrying.a bracket 49 to which is attached the arma- 
ture 13, afprosaid, dnd also the contact-supporting member 50 which is formed 


extending at its upper end alongside the upper end of the- vertical arm of the 
Talokal Zo" but ales rensrred thesebson' fo that ou atrastion of the axmn- 
turg,, said vertical arto will impinge against said spring-support and separate 
the:_ contacts. Fi ® 
A depression 54 is formed in support 42 under the ribbon 40, and a lever 43 
jimoteck on the. support 42 has a lug or bar 55 ing said ribbon over said 
Qeproasion, tho other end of said lover being en by'e- depression screw 44 


in an alternating circuit; the 


as spring-plate oy. leaf spring secured at iis lower end to the bracket 49 and 4 


30 


40 


50 


55 
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whereby the lever may be depressed more or loss to cause the bar 55 to press 
or the ribbon into the depression 54, thereby increasing the tension of 
the ribbon and the periodicity or frequency of vibration of the ribbon and 
attached parts to the required extent. kag tics: 

“he induction coil preferably comprises two secondary coils 6, each ‘saby 
stantially disk-shaped, with the outer edges of the disks ‘substantially tangon~ 
tial or in close proximity, and the primary coil 5 surrounding both the said 
disk-coils and curved in or re-entrant, at each side to conform substantially, 
to the contour of the secondary coils. It is found that the best results are 


‘The fact that the primary is made in ono coil surrounding the two coils of 
tho secondary, avoids the inductance of the connections that would have to 
be used with’ two separate primaries, thereby reducing the inductance of 
tho discharge circuit to a minimum. ‘The fact that the two secondary coils 
are side by side has the advantage uvor constructions where the coils are 
placed end to ond, in that the mutual induction theroof is minimized. 

An important ~application of the above -described invention of. discharge 
aystem is in connection with the production of: light rays of special charactor, 
for example, violet rays 

Having now particularly described and ascertaived the nature of the said 
invention and in what manner the same is to. be performed, I declare that 
what I claim is:— 


1. A discharge apparatus for the. purpose sot forth comprising self induc- 
live and intersipter operating voila, & cmndenser connected to be changed by; 
the self inductive coil, a discharge circuit for the condonser and an enorgizin, 
circuit fur the coils ‘connected und arranged substantially as shown a1 
deseribed. 

2. In a discharge apparatus us described in Claim 1 the switches in the 
supply or energizing cirouit connected to the coile and adapted to connect tho 
sme alternatively for operation by direst or alternating current substantially, 
us shown and described. 

3. In a discharge apparatus as described in Claim 1 the construction wherein 


the self inductive and interrapter operating coils are wound on the same core 
(Fig. 1) or on separate cores 2 and 3). 

4. In an electrical disc ‘apparatus as described the charging connec- 
tions for the condenser including a vibratory interrupter. operat the 


electro-magnetic induction device, an energizing connection for the induction 
device independent of the interrupter for control thereof by alternating cur- 
rent, und means for adjusting the rate of vibration of said interrupter, 


In an elééteieal apparatus for the described the acreage of 
So pa facludingy the eer coil, the interrupter 
op actin Biigiot andthe interrapter, in séties, a second circuit including the 
interrupter operating magnet exclusive’ of the isiterrupter, a third cirowit 
Joclading the aelfinductive coll and the in interrupter, exclusive of the inter: 
‘wupter operating magnet,” a a iscliange circuit including condenser, the 
fancy of the induction “ooil anid tho fatorr . 
BT an glectrieal apparatus for the purpove described having an induction 
coil comprising two secondary coils side by side, and a primary coil surround. 
ingots the Sooondery colle’ the ment wherein the outer. ends of the “IU 
secondary coils are connected to the ‘of the primary coll, and discharge 
electrodes are connected to the.inner ends of the . 
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COMPLETE SPECIFICATION. 
Improvements in High Frequency Electric Apparatus. 


I, Momico Saxcnes, of 63 ‘Thirteenth Avenue, in the City of Newark, County 
of Essex, and State of New Jersey, in the United States of America, Engineer, 
do hereby dectare.the nature of this invention and in what manner the same is 
to be performed, to be particularly described and asvertained in and by the 
following statement :— 


My invention relates broadly to improvements in eleotrical apparatus having 
an oscillating circuit of capacity and inductance in series, the proportions being 
such that a igh frequency of oscillation is produced therein. Specifically, my 
invention is adapted to be used in generating high frequency currents of either 
high er low. potential. 

The embodiment which I have chosen for purposes of illustration in this 
specification, but to which I do not wish to be limited, as my invention is of 
broad application, comprises in small compass, readily portable means for 
generating high frequency, high potential curreuts from either an alternating 
or a direct current supply. ‘The current thus produced may be used with high 
frequency electrodes, with Xray or wireless telegraph apparatus, or with any 
of the many -other familiar applications of high frequency current. In .addi- 
tion are included in my instrument, means for producing high frequency, low 

tential, current for use with the electric cautery or similar purpose, where 
high calorific effect rather than high voltage is requisite. 

'y apparatus is comparatively inexpensive, is portable, may be connected to 
any commercial lighting circuit, whether direct or alternating, and may, 
hecausé of its simplicity, be efficiently handled by even an unskilled operator. 
‘The results accomplished are on a par with those hitherto obtainable only with 
high: frequency apparatus of ‘much greater weight, cost, and. complexity than 
my apparatus, In some respects I regard the currents produced by my instru- 
ment to be superior to those obtainable with prior iustraments, and notably so 
with reference to electro-therapeutic, X-ray, aud electro-cauterizing work, 

The general type of apparatus to which my invention relates is familiar and 
comprises in its vireuit capacity and inductance in series with an interrupter, a 
potential transformer, atid 2 supply circuit for impressing voltage across the 
portion of the eireuit including the capacity. : 

According to said invention, the current is applied to the capacity and tho’ 
interrupter independently of the primary of the transformer. In my imptoved 
apparatus the charging circuit, including the capacity or condenser and the coil 
of the interrupter, is separate and distinct from the oscillatory or discharge 
circuit which includes the primary of the transformer, the capacity or con- 
denser, and the contacts of the interrupter; and the oscillatory or discharge 
cixenit is what I will herein term balanced, that-is to say, the relative valies 
of the inductance and capacity’ entering into this circuit when in a state of 
discharge are adjusted in substantially the ratio hereinafter indicated so as to 
obtain the highly oscillatory effect produced by this apparatus. 

Tn the accompanying drawings :— 

Big. 1 is a circuit diagram showing the internal connections of say apparatus; 
Fig. 2 is a modification of the circuit diagram shown in Fig. 1; Fig. 3 is a plan 
view of my improved apparatus; Fig. 4 is a front elevation thereof, parts being 


hroken away; Fig. 5 ig a detail eleyation partly in section of my improved . 
[Price 8d] 
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potential transformer; Fig. 6 isa plan view thereof; and Hig. 7 is « frogmentery 
sectional view showing in detail the means for separably connecting in place 
the adjustable electrode of the spark gap. ; : 
Referring iu detajl to the drawings: the nwuerals 1 and 2 designate wires 
entering the apparatus from an external supply cirenit, which may furnish 
either direct or alternating current. Wire 1 leads ta the energizing cail 3 of 
the electro-magnetic interrupter having the core 4 of soft iron, or other suit- 
able niaterial, adapted to attract the armature 8 which has a contact 6, attached 
by the spring 7 to the stationary block 8. Contact 6 is adapted normally to 
bear against contact 9 of the block 10, which is adjastable in the direction of 
xibration of the black 6. A wire IL leads from the coil 8 of the electro- 
magnetic interrupter to the inductance coil 12 whose core 13 is composed of a 
suitable substance having high magnetic permeability. ‘The other end of the 


coil 12 is connected by the wire 14 to the block 8 above described. Shunted 4, 


across the coil 12 is a line including wire 15, switch 1G and wire 17. From the 
block & wire 18 leads to condenser 19, the other side of which is conuected to 
the wire 20, which branches at the point 21. x from this point are the 
wires 22 and 23, the latter forming one side at the cautery circuit hereinafter 
to be doscribed in detail. ‘The wire 22 lends to the point 34 

to the wire 2 of tlie supply cire \d the wire 25 leading to the low potential 
coil 26 of my potential transformer, from the other end of which wire 27 leads 
to the point’ 28, where the wire branches, one branch 29 leading through the 
switch 30 fo the branching point ‘31, there dividing into wire 32 forming the 
second side of the cautery circuit hereinbefore mentioned, and wire 33 which 
continues to the adjustable block 10 of the magnetic inferrnpter. From the 
point 28 wire 34 leads to the high potential winding 35 of my potential trans- 
foriner. ‘From this same point ferminal wire 36 extends, the other end of thie 
high potential winding being connected to the other terminal wire 87. 

Referring now to Figs. i and 4, my apparatus will be seen to consist of a 
casing 8 adapted to contain within small compass the complete apparatus, with 
the exception of tho adjustable electrode. Within thix casing are included the 
eloments above described in the circuit diagram, the electrodes, adjustable 
spark gap and interrupter being shown in detail. The interrupter comprises 
coil 3, flat spring 39, armature 6, enrrying the contact 6 borne on the end of 
the flat spring 7 vigidly attached to the block 8. The element 39 is an 
important foature of my apparatus. but is herein claimed as new ouly in con- 
junetion with the apparatus embodving my present invention, that is to say, 
‘one in which the current is applied to the capacity and the interrupter inde- 
pendently of the primary of the transformer. It is preferably constricted af 
spring brass, or some other resilient non-magnetic material. Its function is 
two-fold" it effectually prevents the armature from sticking to the core of the 


magnet through the action of residual magnetism, and at the same time sharpens’ 


the action of the interrupter in forcing the armature to return more quickly to 
the stationary contact after breaking the circuit. Contact 9, which. as well as 
contact 6, is preferably made from a metal haviug a very high.melting point, 
is adjustable through the action of the screw 40, which carries on its other ond 
- operating wheel 41 and which works in the internally threaded block 42. 
Switch 16 I preferably form as a link 43 pivoted to the standard 44, its slotted 
end 45 adapted fo be clamped beneath the nut 46. Tn similar manner I form 
switch 30 of the link 47, whose slotted eud 48 may be clamped under the nut 49, 
while its pivoted end is attached to the standard 50. Sockets 51 and 52 aro 
attached, respectively, to the ends of the wires 1 and 2, and in them may be 
placed means for conducting current from the supply mains. T provide switch 90 
having the operative point 91 and dend point 92 for interrupting the main supply 
cireuit. .. : 
GConneciad, tq the end of the wire 37 leading from the high potential winding 
of she-patential transformer is the metal shaft $2 carrying at its upper extremity 


where it is joined 


a 
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the spherical discharge electrode 54 which may be provided with a pointed 
tip 55. Connected to the wire 36 leading from the other end of the high 
potential winding, I provide the adjustable spark gap apparatus consisting of 
the bent wire 56 having a horizontal portion 57 which may‘ be rotated im..a 
6 horizontal direction, as indicated by the dotted line 58, whereby the distance 
between’ the pointed extremity 59 of the wire and the spherical electrode 54 
may be adjusted at will, the wire 56 being pivoted in the socket 60 andthe 
lower end being provided with the insulating handle 61. 
‘The interrupter .and switches above described I preferably mount upon a- 

10 ‘slab 62 of material having a high dielectric streugth and at the same time 

unaffected by considerable changes in temperature. For this purpose I-find 

‘slate to be an excellent material. Adjacent to this I provide the plate 63 which 

must also be of high dielectric strength, but is not subject to any violent tem- 

persis fluctuations, and which therefore I preferably construct of hard rubber. 

ithin the casing aud mouuted preferably below the interrupter and -separated 
trom it by the slate slab, I mount the inductance coil 12. Adjacent to it is 
plaved the coudenser 19 and next to it the high potential transformer which is 

shown in detail in Figs. 5 and 6. 

‘This high potential transformer is constructed as follows : 

20 . Upon an ebonite, fibre or rubber ring 64 is placed a strip of non-conducting 
material, such as paper, over which are wound 2 number of turns 35 of fine 
insulated wire, side side, aud as close together as possible. Over the coil 
thus formed is wound another Jayer of paper 95 and upon, this in turn wound 
another layer of wire. This-process is repeated until a coil having the requisite 

25 auuiber of turns of the high potential winding is built up. > Wound about this 

high potential winding are a small number of turns of heavy: insulated con- 

Auctor 26, 60 disposed that they shall be directly over the high tension winiling. - 
The potential transformer I voustruct as above described in order to obtam 

maximime efficiency and transformer effect in as small a compass as possible. 

80. Winding the high potential coil in a substantially flat coil justead of in a helix 

concentrates the flux and makes it possible to obttin high efficiency with ony 8 
very. small number of turns.of the primary, say two or three, for a large number 
of turns of the secondary, or high potential side. When the transformer is 
assembled, as described, the whole is placed in a casing or box 93, theti placed 

* 86 in a yacuayn and hot molten insulating compound, such as wax, poured into the 
box, a0 that it surrounds ahe windings om all sides, imptegnates the “paper tape 
aud the insulation of the wire, and when cool forms the unitary block 94 within 
the casing 93. Within the ring 64 is a block 65 of conducting material such, 
for instance, as brass, having a socket 66 adapted to receive a plug 67° mounted, 

40-.on the lower end of the shaft 53. Socket 68 of insulating material is provided 

for the beep lings of the lower end of the shaft 53. ‘To the Block 65 is electrically 
couuected the inner end of the high potential winding, the outer end of which, 
ag 3x sr in the cixeuit diagram, is connected to one end of the low potential 
winding. i 
45 — In Fig. 71 have illustrated in detail the construction of the. detachable means 
for securiug the adjustable portion of the spark gap in place at the side of the 
casing. For this purpose I provide a socket 69 of conducting material, such as 
brass, which is: sot into the side of the casing-and contains the opening 70 for 
the reveption of the plug 71 entering the insulating haudlé 60. Through this 
50 handle passes conductor 72 which is in electrical coutact with and pivoted to 
the, lower end of the’bent wire 56. 

In Fig. 2 I have illustrated a modification in which I employ two ‘potential 
transformers instead of one. In other respects the wiring is the same as that : 
illustrated in Fig. 1. From the point 24 ‘eed the wire 73 to the low potential 
winding 74 of due of these transformers, the other side of which is connected 
by the wire 75 to the high potential winding 76 at the point 77. ‘The other 
end of the high poteotial winding’ is conneuted to. the discharge wire 78. From’ 


16 


5 
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the point 77 « sécond wire 79 coutinues to the point 80 at one end of the high 
potential winding of the second transformer, the other end of which is cou- 
nested to the -discharge wire 81. Frum the point 80 a second wire 82 leads to 
‘one end of the low potential winding 83 of the second transformer, ‘to the other 
end of which is connected the two-point switch 84. Wire 85 joins the other 
side vf switch 84 to switch 30. ‘The second contact point 86 of switch 84 
is connected to wire 87 which ix a branch leading from wire 82. 

In the operation of iny device, wires leading from the supply circuit having 
been attached to sockets 51 aud 52, and the switch 90 having been thrown to 
the operative point 91, the wheel 41 of the interrupter is rotated until contact 9 
touches contact 6. Assuming the condition to be tht switch 16 is. closed, 
which is the correct condition when an alternating current supply is used, cnr 
rent will now flow from the supply through wire 1, coil 3, wire 11, wire 15, 
switch 16, wire 17, block 8, spring 7, block 5, contact 6, contact 9, block 10, 
wire 38, switch 30, wire 29, wire 27, winding 26, wire 25 and wire 2, thus 
energizing coil 3, the core 4 of which will attract its armature 5, sraying apart 
contacts 6 and 9: Current will then flow into and charge the condenser through 
the wires 18 and 20, iu shunt across the interrupter contacts, When contact 6 
breaks with contact 9, the current in the circuit will persist and voltage will 
suddenly be built up through the action of the winding of coil 3, This build- 
ing up of the voltage suddenly will charge the condenser 19 to a much greater 
oxtent than if simply the supply voltage were impressed across it. Immediately 
upon the armature 5 being attracted sufficiently to break the circuit of which 
contacts 6 and 9 are a part, the core 4 will cease to be energized and the spring 7 
will cause armature’5 to fly back and contact 6 will again touch contact 9. 
‘When this occurs there will be a discharge of the condenser 19 through the 
oscillatory circuit comprising the condenser, wire 20, wire 22, wire 2, low 
potential winding 26, wire 21, wire 29, switch 30, wire 33, block 10, von- 
tacts 9 and 6, armature 5, spring 7, block 8 and wire 18. When the apparatus 
is working at high speeds, it is probable that the discharge takes placo even 
before the contacts touch. When the contacts separate, a spark ix formed, «due 
to the inductance in the supply circuit, and the condenser inay then discharge 
during the life of this spark, which in formiug has broken down the high elec- 
trical resistance across the gap. Now, since the low potential winding is designed 
to be of low electrical resistance, the discharge of the condenser will be highly 
oscillatory in character. ‘The oscillatory high frequency current thus set w 
in the cirouit just described will be changed through the interaction of the high 
potential winding 35 and the low potential winding 26 into au oscillatory high 
frequency,’ high potential current, the frequency as well as tho electrical pres- 
sure being materially increased. 

‘In the instrument of the electrical dimensions described in this specification, 
I find that the frequency of the current drawn from the discharge terminals is 
between 7,000,000 aud 7,500,000 per second, while the frequency of tho oscil- 
lations in ‘the oscillatory circuit comprising the capacity and low tension side 
of the poteutial transformer is in the neighbourhood af 100,000. "The frequency 
of the cautery circuit likewise approximates to-this figure. The alternate charge 
and discharge of the condenser will be repeated at frequent intervals through the 
action of the magnetic interrupter, as just described, and the high frequency, 
‘high potential oscillatory current will be continuously produced between the dis- 
charge wires 36 and 37. ‘The strength of this current will be depeudent upow 
the degree to which the wheel 41 is rotated. The longer the play of the spring 7 
and ‘the armature 5, the slower will be the rate at which the condenser will 
charge and discharge. ‘Che forcing of the contact 9 nearer the contact 6 will 
shorten the period of oscillation of the spring, and therefore will increase at 
will the rate of charge and discharge of the condenser and consequently the 
power which is expended in the oscillatory-cireuit and which is available in 
the form of high frequency, “high potential oscillatory cuzrent at the discharge 
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terminals. Since, however, the oscillatory character of the current in the oscil- 
latory circuit including the capacity and the low potential winding is dependent 
solely upon the electrical constauts of this cireuit, the frequency of the current 
available at the discharge electrodes will be independent uf the position of the 
contacts of the interrupter. ; . 

‘When the instrument is used from a direct current supply the switch 16 is 
opened, thereby including in the main circuit the impedance coil 12 having a 
core 13, The object of this coil ig two-fold; first, its reactance tends to pre- 
yeni the, surging back of the oscillatory discharge from the condenser into the 
supply cireuit; and second, its resistance aud reactance together cut down the 
amount of current flowing through the main circuit from the supply. When 
alternating current is Used, this toil is not needed for the reason that the reac 
ance of the coil 3 of the interrupter is sufficient to cut down the current flowing 
in this case, and also to overcome any tendency of the oscillatory discharge to 
surge back into the main supply circuit. 

Tn the practical construction of my apparatus I find that the electrical con- 
stants suitable for'the production of an instrument for use upon commercial 
electric circuits of approximately 116 volts, are as follows: Che ratio of the 
electrical resistances of the low potential to the high potential windings, respec 
tively, I make about 0.001 to 100, the high potential coil having a resistance 
of about 75 ohms, and the resistance of the low potential coil being almost 

of the number of turns of the low potential winding to 
the igh potential winding should be approximately 1 to 600, two or three tums 
of the low potential winding to 1750 turns of the high potential winding bei 
what I find desirable in, practice; the capacity of the condenser used is about 0. 
of a microfurad. ‘These figures as to the specific quantities used apply to an 
instrument having a single potential transformer. ‘The proportions hold good 
for larger instruments having a double transformer, but in this case the capacity 
of the condenser must be correspondingly increased, and I find that a capacity 
of approximately 0.75 of a microfarad is vorrect for use in a double transformer 
instrument wherein the other quantities remain the same as have been described 
for the single transformer apparatus. The preferred dimensions of the potential 
and oscillation transformer are as follows : 

Over all diameter of the secondary 4'/, inches; average number of conductors 
per layer of secondary, 34; internal diameter of coil, Lf, inches. It will bo 
understood that the primary consists of two, or preferably three, turns of larger 
wire wound about the scchudary, as indicated in the “drew The total 


- number of turns has already been given above; and from these figures it is easy 
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‘The operation of the instrument diagrammatically illustrated in Fig. 2 is 
similar to that.of the instrament-alreatly described. ‘Two potential transformers 
are provided, however, and usgh sure powerful effects are therefore obtainable, 
Caution must be.observed iu conyecting these transformers in the circuit when 
two are used, as it is uevessary in order to produce the most useful results, 5+ 
that the voltages available at the two terminals shall be opposed in phase. If 
the voltage at one.terminal reached a maxi when the pressure at the other 

was greatest, the potential difference neross them. would be practically zero. 
‘The two-point switch 84 is provided in order to enable the cutting out of one 
of the transformers when the full strength of the instrument is uot required. 10° 

A novel .and highly valuable feature of my invention is embodied in the 
cautery or heating circuit which operates.xs follows: Considering the switch 30 
to be opened and voltage impressed across’ the supply terminals, current will 
flow shrough wire 1, coil 3 of the interrupter, wire Ll, wire 15, switch 16, 
wire 17, block 8, spring 7, wmature 5, contact 6, contact 9, block 10, wire 33, 15 
wire #2, wire 23, wire 22 and wire 2, provided that an electric cautery or other 
electrical conductor is connected across the wires 32 and 23. ‘The first rush .of 
current will energize the coil 3 and core 4 of the interrupter, attracting arma- 
ture 5.and breaking the circuit between the contacts 6 9. When these con- 
tacts break, owing to the inductance of coil 3, current will tend to continuo to 20° 
flow and voltage will be built up, charging the condenser, through wires 18 
and 20, to a much greater extent’ than it was by the supply voltage at first. 
The breaking of the contacts 6 and 9 will, however, immediately de-energize 
the core -4 of the interrupter, contact 6 will fly back through the action of the 
spring 7 and again touch contact 9. When this occurs the: condenser will dis- 25 
charge through the discharge circuit including wire 20, wire 23, cautery or 
other electrical conductor connected in the external circuit, wire 82, wire 33, 
block 10, contact 9, contact 6, armature 5, spring 7, block 8 and wire 18 to 
condenser 19. .If there is sufficient inductance in the supply cireuit, a spark 
Bids: bo forse ‘when the, eatach pointe suparats,/thun briakivg down ire alee, 80 
trical resistance across the gap, and in this event the condenser will discharge 
before the contacts again touch. Since the rate at which the condenser alter- 
nately charges and discharges depends upon the force h which the contact 6 
initially presses against contact 9, and owing to the fact that contact 9 is 
adjustable with reference to contact 6, the rate of vibration of the armature 5 36: 
and the consequent rate at which the condenser will be charged and discharged, 
may be varied within wide limits, and the amount of energy expended in heat 
in the external cautery circuit between wires 32 and By may be regulated 


used have required a large ex; re of power and an amperage su 
app ‘could not becatached direofly to the ordinary. igting it, 
addition to requiring bulky sheostats for governing the current flowing through 
and therefore the temperature of the cautery. Since my apparatus when used 50 
for this purpose requires only a simall amperage it way be attached direct to any 
lighting cirenit without danger of blowing a fuse through drawing’ too much 
current. i 

‘When using a diroct current supply with the cautery, switch 16 is opened for 
2 similar porpose to that described above in connection with the utlemtion of 65 . 
‘the apparatus for high frequency work. 
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Having now particularly described and ascertained the nature of my said 
invention, aud in what manner the same is to be performed, I declare that what 
T claim is:— 


J. In high frequency electric apparatus, a cireuit comprising capacity and 

5 inductance in sevies with an interrupter, a’ potential transformer, and a supply 

cirouit for impressing voltage across the portion of the cirenit including the 

gapacity, in which the current is applied to the capacity and the interrupter 
independently of the primary of the transformer. 

2. High frequency electric apparatus of the kiud referred to ii Claim 1, 

10 having a charging citeuit including the capacity or condenser and the coil of 

the interrupter, and having also a separate or distinct oscillatory or dischatge 

circuit including the primary of the aforesaid transformer, the capacity or con- 


5 which, the ose is:balanced by the adjustment of the rolativé values 

nee, for the purpose set forth. 

apparatus of the kind referred to in Claim 1, hav- 

ing means for short-cireuiting the aforesaid inductance. 
5. Tu or for high frequeucy electric apparatus of the kind referred to in 

20 Claim 1, a potential transformer, in which the ratio of the number of turns 
of the low preseure winding to the high pressure winding is between ‘1 to 580 

and 1 to 900. 

6. High frequency apparatus as set forth, in Claim 5, in which the ratio of 
the electrical resistance of the low potential and the high potential windings 

5 is about 0.001 to 100, the high potential wiudivg having a resistance of about 

75_dbins; and in which the condenser hus a capacity of about 0.4 microfarad; . ° 

7. In combination with high frequency electric: apparatus of the kind referred 
to in Claim 1, ineans for producing high frequency, high voltage electric eur 
rent, aud means for producing high frequency, low voltage current, and meaus 
for varying the amperage of each, 

8. In high frequency electric apparatus of the kind referred to in Claim 1, 
an electro-magnetic current interrupter having: resilient means for preventing 
the armature from sticking to its core, such as « resilient buffer between said 
magnet and said armature. : : 

35 _ 9. In or for high frequency electric apparatus of the kind referred to in 
Claim 1, a plurality of combined potential and frequency transformers con- 
nected or adapted to be connected in euch manner as to have their primaries 
in the circuit of the capacity and interrupter and to have the potentials between 
their secondary terminals substantially 180 degrees apart in phase. 

40 10. In high frequeucy electric apparatus having a device of the kind referred 

to in Claim 9, means for cutting out of the circuit all but one of the primaries 

of said transformers. . 

11. High frequency apparatns as set forth in Claim 1, havitig a cautery circuit 
substantially as described from which the transformer can be cnt out by a 
awitch such as 20, the discharge circuit then including the condenser, the ¢on- 
tacts of the interrupter, and the cautery. 


“Dated this 18th day of October, 1910. 
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COMPLETE SPECIFICATION.” : 
“ A New or Improved Apparatus for Producing Electrical 
> Discharges.”” be 


I, Hervenr Joun Hanpan, of the Firm of Herbert Haddan & Co., of 31 & 
82 Bodford Street, Strand, W.C. London, Consulting’ Engineer, do hereby 
deciare the nature of this invention, a communication to me from abroad by 
‘he Syachroncus Statio Company, ‘a corporation jiwed under the laws 
of tho State of Colifornia, and having its principal place of business at 223— 
224 Donglas Building; Los Angeles, California, United States of America, 
and in what mauner the same is to be performed, to be particularly described 
and ascertained in and by the following ‘statement — 

This invention’ relates to an apparatus for jucing electrical discharges 
of high frequency: and intensity, Buch Nedetee are wed for the produc- 
tion of X-ray’ effects, and in various therapeutical and other- applications, and 
amy invention is applicable to any of such uses. : 

‘An. important object of the invention is to provide an apparatus for this 
purposo which’ will’ be adapted for operation by either alternating or direct 
current 90 that.it can be applied in connection with uny of the asual. die- 
tributing circuits now in use. a x 

Another object of the invention is to prévide for a maximum energy of dis- 
charge for a given amount of energy supplied. 

‘A further object ‘of the invention is to increase the rapidity of oscillation 
ot the discharge. e 

Another object of the invention is to provide. for adapting the upparatus 
for’ operation with alternating supply circuits of different periodicity. ; 

Tn ‘the accompanying drawings; Figure 1 is a somewhat diagramatic ilhis 
tration af one form of the invention. : 

Fig. 2 shows a more complete form of the invention: 

¥ig. 3 is a vertical section of the form shown in Fig. 2. 
ig. 4 iy an oo elevation of the interrupter. ; “io derise'a 
Referring to Fig. 1, the apparatus comprises an electro-magnetic device! 
adapted to receive electric energy from the line terminals or supply’ wires et 
and to produce from the direct current ér alternating current suj fied thereby, 
discontintious impulses of higher’ potential; a condenser 4 connected to receive 
such impulses from the electro-magnetic device; an induction device. havin, 
its primary coil 5 connected “to receiye the discharge from the condenser ah 
its secondary coil 6 connected to discharge terminals 7, 8, and ead to 
produce at such terminals a, discharge whose frequency and potential am 
sufficiently high to give the desired’ effects; a switch 9 for’ changing the supply 
connection of the electro-magnetic charging device 1 to adapt the apparatus 
to direct current or alternating current; a rheostat or equivalent device 10, 
for regulating the operation of the apparatus, or for adapting it to differ- 
ences in potential of the supply circuit; and a switch 11 for making or oon- 
‘rolling the connection between the apparatus above specified and the supply 
cireuit 2, 3. € 

The electro-magnetic device 1 comprises a core or body 12 which may be 
made of soft iron wire with suitable windings thereon, und°an armature 13 
supported in proximity te the end of the core by suitable elastic retracting 
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any other porous substance forming.» wick B which allows the liquid air to 
for in-quantity. proportional to. requirements, the rate of flow ps adjust 
ablo by stuffing the substance of this wick inthe orifice mote or less tightly. 
‘Lhe relative reduced area of the orifice O may also aid this flow by the excess 
of pressure on the liquid. : : 5 
‘The liquid air will thus descend by capillary action to about midway within 
the resonator around the central bar T and the discharge will be compelled to 
traverse the liquid air at the ‘moment of its expansion. 
The space Kt may be filled up as much as may be desired by di-lectrio 
material in order to protect the liquid air recoptacle against the direct dis- 10 


charge, 

Bi ibe resonstie is connected in the urnal manner to the condenses K 
and K! by the contacts 8 and S', S' being the lower spiral of the resonator. 
‘This spiral S* is also connected to the metal rod 'T which rises along tho axia 
of tho resonator and up the centre of the asbestos wick B to the highest level 15 
at which the liquid air expands and becomes gasified. 

‘The dischargo takes place between and thew per end of the rod T and 
is thus compelled to traverse the layer of air whick is still Liguid af the, very 
moment of its expansion, fl 

This apparatus Fipoents the following advantages ;— 20 

1, Considerable difference in temperature between B and R; an excellent 
condition for the intenve reduction of ozone. ‘ fi 

2. Expansion of fiquid air in the very centre of the discharge and, very 
probably, owing to the or being then in a transitory state, an easier liberation 
of the fon 0, and of the molecule O, 

3. Production, by reason of the rod T, of a discharge of very considerable 
power in relation to the quantity of electricity in use. 

4, Action of the discharge upon air very rich in oxygen, aa tho previous 
manipulations and transfusions will have already caused the liquid sir to 
lose the greater part of its nitrogen. 30 

‘The general 8 described above, consisting in effecting the expansion 
of the liquid air in the centre of a discharge may be realised by means of 
several arrangements similar to that which has just beon described. 

Liquid air can be sent into the centre of the apparatus by any suitable 
mechanical other than that described above, and in such case the 35 
discharge will be produced in a medium having a temperature that is as low 
as or is but little higher than—180° C. 

If such a low refrigeration be considered uscless, and yet it be desired to 
start with liquid sir so as to. benefit by ite richness in oxygen, this can be 
done vory: simply, by placing the liquid air receptacle in the part of the 
apparatus and causing it to rise at the moment of its gasification in the cen- 
$a) hallow rod whiolt will form-a continustion of the Seok of the receptacle ; 
in thia case the vacuum between the double wall of the receptacle may be 
made in such a way as to regulate the output in an invariable manner and to 
render it more rapid than with the Crookes vacuum. 45 


» the operations of liquefaction ‘may not be carried 20 
highly cooled air be sont into the csoniser by « Linds or Cleude engine, an 

that always preferably through a centfal rod loeated athe axis of the resonator.» 
There will aivays bawever be an advantage in cooling tho wit toe cxnived 50 
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the; i from the liquid to the gaseous state, or even of ammonia as 
in the ordiuasy Soo tmachines, 


In other arrangements of the apparatus of the type above described two 
resonators may be arranged and such an atrangement will also give excel- 
lent results; the combination of two resonators increases the length of the 
space travered by the discharge which thea occupies the whole beight of 

resonator carrying the central rod. i 

Figs. 8 to 7 represent, by way of example, various modifications each hav- 
10 §, Fig. 3 tho upper spiral of mmnected to the upper spiral 

in Fig. 8 the upper spit ‘one resonator r is co) ‘upper 8} 
ad the ond reoceator ab the sol T is Coanatied wo the loweds torral o ef 
ote ihe ppiral of i ted to T, the lower spiral a to the 

in Fig. upper 8} 7 is connec . spiral a 
lower al of +1) this arrangement. particularly advantageous. 

15 Fig. 5 shows an arrangement similar to that in Fig. 1, but the rod T is 
replaced by a second resonator + of less diameter than the first one r and 
concentric thereto. 

In Fig. 6 two concentric resonators are connected as shown in the diagram to 

«two differen it sources X and V of high frequency current. 

20 In ig. 7 the two concentric resonators r and + are arranged in the manner 
indicated in the arrangement may however, be modified in many 
ways as regards mn of the condensers X, Y. This arrangement is 
somewhat ainilar to the preceding one wherein the two vourte cf energy are 
combined to form one only, so to speak. 

25 "As in the caso of the apparatus Soscribed with reference to Fig. 2 all the 
arrangements which have ‘mentioned are contained in a closed space 
having inlet orifices for the air and outlets for the ozonised air. 

The liquid or compressed air is conveyed thereto by anyone of the means 
hereinibefore mentioned, so as to be submitted to the action of the discharge. 

30 In the modifications shown in Figs. 5, 6 and 7 the inner resonator r} can 
be formed by a coil serving as a carbon-dioxide, sulphurous acid (SO,) or 
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I, Pavt Manm Ovprs, of 12 rue de Belzunce, Paris, Doctor of Medicine, 
do hereby deslaro the nature of this invention and in what manner tho same 
45 is to be performed to icularly described and ascertained i 
iabigatens Pa ira a = mi 
This invention relates to apparatus for the ozonisation of liquid or gaseous 
air by subjecting, it to a very powerful electrical discharge obtained ‘by the 
use of apparatus known as the Oudin resonator. 
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x» 1g. the. industrial. application of, this: apparatus «serious incom’ 
owing to the tendency which the elected influence! has: to: escape’. 
Tespnator-thus Jest she mbeld. of te: oostralivebie -uselesa: and 
Tnjurious in consequence large quant _air-or oxygen ‘pass 
yagh it without being ootiverted into ozone; on ‘he other bend af the oils 

the, resonator are. wound round a cylinder of wood or other insulating: sub- 
stance, tho armature thus formed speedily gets hot and s0 considerably reduces 
the.output,, which, as is well known, is nearly inversely proportional to the 
temperature of the ozoniser. ‘ ore 
pa aioe an Oudin resonator when constructed in the usual way. only emits 10 

ctrical: influences at the level of its two or three’ upper coils. The available 
zone is therefore small compared with the total volume of the apparatus. 

‘These, inconveniences are obviated by arranging the resonator as shown in 
ie diagram marked Fig. 1 of the drawing accompanying. my Provisional 
Specification: 
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duced as required through the upperorifice: 0. ‘The lower orifice O* of the recep- 
tacle is, partially. ‘by fibres of asbesion, spun gla, mountain fax, hair or 


any. other porous substance forming: a wick B which allows the liquid air to 40 
flow in quantity. p ional to requirements, the rate of flow bemg adjust- 
ahlo by stating: tho tubstanco of this wick in the orifloe more or less tightly. 
The relative weduoed area of the orifice O may aloo aid this flow by the exosw 
cof pressure on the liquid. 

liquid air will thus descend by capillary action to about midway within 45 
the resonntor around the central bar T and the discharge will be tomyelled to 
traverse the liquid sir at the very moment of its expansion. 
‘The epace. @ may. be filled up as much as may be desired. by .di-electric 
raatria i order t0 protect the liguid sir recoplaclo against the direct ds 
charge. ., 4 5 ae 
Thee 3x R is connected in the usual manner to the condensers K 
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is thus compelled to traverse the layer of air which ia atill liquid at the very 
moment of its expansion. 

‘This apparatus presenta the following advantages :— 

1. Considerable difference in temperature between B and R; an excellent 
condition for the intense production of ozone. 

2, Expansion of the liquid ir in the very contre of the dischango and, very 

, owing air being then in a transitory state, an easier liberation 
Bf the Yon 0, and of the molecule a 

3, Production, by reason of the rod ‘I, of a discharge of very considerable. 
power in relation to the quantity of electricity in uso. 

4, Action of the. discharge upon air very rich in oxygen, as the previous 
manipulations and transfusions will have already caused the liquid air to 
lose the greater part of its nitrogen. 

‘Tho general process described above, consisting in effecting the expansion 
of the liquid air in the contre of a dischargo may be realised by means of 
several arrangements similar to that which has just been described. 

Liguid air can be sent into the centre of the apparatus ky any suitable 
technical process other than that described above, and in ‘such caso tho 
discharge will be produced in a medium having « temperature that is as low 
as or is but little higher than—180° C. 

If such a low refrigeration be considered uscless, and yet it bo desired to 
start with liquid air so as to benefit by its richness in oxygen, this can be 
dono very simply, by placing the liquid air receptacle in the lower part of tho 
apparatus and causing i to rise at the moment of ite galifcation in the oen- 
tral hollow rod which will form a continuation of the neck of the recoptacle ; 
in this case the vacuum between the double wall of tho receptacle may bo 
made in such a way as to regulate the output in an invariable manner and to 
render it more rapid than with the actual Crookes vacuum. 

If it bo not desired to benefit by tho relative richness of liquefied air in 


lower its mean temperature. 

Tf however it he desired not to complicate the apparatus by a liquid air 
apparatus, the air to be ozonised can be cooled, but much less eflectively, by 
means of a coil located in the central rod and traversed by a current of liquid 
carbonic dioxide, or liquid sulphurous acid gas (SO,) at the moment when 

again pass from the liquid to the gaseous state, or even of ammonia as 
in the ordinary ice machines. 

In other arrangements of the apparatus of the type above described two 
resonators may be arranged and such an arrangement will also give excel 
ination of two resonators increases the length of the 


the resonator +. . 
In Fig. 4 tho upper spiral of r is connected to ‘T, the lower spiral « to the 


* lower spiral of r'; this arrangement is particularly advan' é 


55 


Fig. 5 shows an arrangement similar to that in Fig. 1, but the rod T is 
seplaned by..2 second resonator r! of less diameter than the first one 7 and 
concentric . 

In.Fig..6 two concentric resonators are connected as shown in the diagram to 
two different sources X and Y¥ of high frequency current, a 
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7 the two concentric resonators'r and r! are arranged in the manner 


Ta 
indicated in the figure, the arrangement may however be modified in many” 


ways as regards the position of the condensers X, Y. This arrangement is 
Tonewhst pmilar to-the precoding one wherein the two sources of energy are 
combined to form one only, so to speak. 

As in the case of the apparatus described with reference to Fig, 2 all the 
alrangementa which have’ boon montionod are contained ina closed space 
‘having inlet orifices for the air to be treated and outlets for the ozonised air. 


‘The liquid or compressed air is conveyed thereto by any of the means 


herein mentioned, 90 as to be submitted to the action of the discharge. 

In the modifications ‘shown in Figs. 5, 6 and 7 the inner resonator r! can 
be formed by a coil serving us a carbon-dioxide, sulphurous acid (SO,) or 
ammonia refrigerator, as has been stated in connection with the apparatus 
shown in Fig. 1. 
- A number of the apparatus above described may be grouped together 
to form a battery. 


Having now particularly described and ssceriained ‘the nature of the said 
invention and in what manner the same is to be performed I declare that 
what I claim ia:— 

1, Apparatus of the type hereinbefore referred io for the production of ozone, 
in Whith there is contully arranged: withia w resonator a metallic electricity 
conductor connected to the lower coil af such resonator or to the source of 
electricity supply to such coil, vo that copious and brilliant discharge, of 
electricity may 
to about its middle portion, substantially as hereinbefore described for the 


nurpose specified. 

PYG: Apparetus of the type béreinbefore referred to for the production of 
ovono, in-which tho resonator is furnished with a centrally arranged rod or 
conductor whereby a powerful and continued discharge of electricity is pro- 
duced, so. permitting of the prodastion of osone in & considerable quan ity, 
substantially as hereinbefore described with reference to and illustrated by 
Wig. 2 of the drawiny : 

. Apuarstee for ‘the production of ozone comprising resonator with a 
centrally arranged rod or conductor located in a chamber adapted to receive 
tir to be osonteed, -substantially as hereinbefore described ‘with reference 0 
Fig. 1 of tho drawing. 

4. Apparatus for the production of ozone comprising two resonators and a 
centrally arranged rod or conductor, substantially as hereinbefore described 
rth, referenco to and diagrammatically shown in Fig. 3 and in Fig. 4 of 

e drawing. 

5. Apparatus for the production of ozone comprising two resonators srranged 
concentrically one within the other, substantially as hereinbefore descril 
for the purpose specified. 

4. Apparatus for the production of ozone, according to the preceding claims 
in which the air to be ozonised is delivered in the form of liquid air or com- 
pressed air, refrigerated ar not, in such a way that the action of the discharge 
is produced on the air at the moment of its return to the gascous state or of 
its expansion, substantially as hercinbefore described. 

Dated this 16th day of August 1905 

For the Applicant 
F. WISE HOWORTH, F.CS., 
46 Lincoln’s Inn Fields, London, W.C. 
Chartered Patent Agent. 
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PROVISIONAL SPECIFICATION. 
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~. ° I, Ravn Marre Ouprx; of 12 rue de Belzunce, Paris, Doctor of Medicine, 

“* do hereby declare the nature of this invention to be as follows ;— 

, "This invention relates to apparatus for the ozonisation of liquid or gaseous 
air by subjecting it to a very powerful electrical discharge obtained by the 
5 use of apparatus known as the Oudin resonator. e 

«In the industrial application of this apparatus a serious inconvenience occurs . 
owing to the tendency which the electrical influence has to escape from the 
resonator thus leavifig the whole of the central space useless and consequently 
injurious in consequence of the large quantities of air or oxygen which pass 

10 through it. without being converted into ozone; on the other hand if the coils 

%; of the resonator are wound round a cylinder of wood or other insulating sub- 

stance, the armature thus formed speedily gets hot and so considerably reduced 

the output, which, as is well known, is nearly inversely proportional to the 
temperature of the ozoniser. 

15 ,, Moroover, an Oudin resonator when constructed in ‘the usual way only emits 

€’. electrical influences at the level of its two or three upper coils. ‘The avail 
zone is therefore small. compared with the total volume of the aj 
: These inconveniences ure obviated by arranging the resonator as shewn in 
the diagram marked Fig. 1 of the accompanying drawing. 
vIn this drawing R is a resonator connected in the usual way ut @ and b.to 

! w generator of high frequency currents, which may be produced for example 

by ‘a magueto-electric machine or a Ruhmkorff coil, or an alternator and any 
industrial transformer. If at the axis of this resonator there is located a 
metallic conductor 'T connected to the lower coil of the resonator or to the 

25 source of supply of the current to this coil, it will be seen that the electrical 

4+ influence instead of flowing outward to the resonator, will flash between the 
coils and the central conductor, and by suitably adjusting the resonator, an 
extremely copious and brilliant discharge will extend from the top of the 
résonator to about its middle. 

30 The air or oxygen to be ozonised may be fed preferably under pressure to 

2 the central portion of the apparatus either by meane-of the rod T’ which for 
this purpose may be hollow and perforated with numerous holes to allow the 
air-to pass inte the cylindrical spect Caveceed by the discharge, or by an 
orifice in the upper wall of the chamber enclosing the apparatus, tho 

35 lower wall then Poing provided with an outlet orifice. 

&. | Pho output of apparatus when- thus used is however necessarily limited 
the rapid rise of temperature of the central rod, the coils of the resonator ani 
of the air io bo ozonised. To avoid this inconvenience, it is convenient to 
employ liquit air which is made to flow to the centre of the discharge by 

40 employing for the purpose the arrangement illustrated in Fig. 2. 
sr tata double willed receptacle comiaiaing ‘the Hquid. nic whisk i into: 

duced as required by the upper orifice 0. The lower orifice O! of the 

tacle is partially closed by fibres of-asbestos, spun glass, mountain flax, hair or 

{Price 8d.] 
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lo of unother arc either directly or through capacity-inductance circuits. A 
seed aay multiple, however, would be highly desirable, but a difficulty is 
found in causing the separate high frequency generators to co-operate in the 
right mauner, whether they be lugh frequency generators working under use 
of ares, spark gups ur the like. 1f for instance, a Poulsen generator is tu be 
employed for coutiuwous oscillations, provision must be first of all made, whereby 
all of the generators work in the sume phase, ‘This result is diffiult to obtain 
Dy giving cach generator its own circuit of vibration, as would seem to be the 
most obvious thing to do. With such an arrangement, however, it is difficult 
to cause ull of the geueruturs to work with exuctly the same frequency, and 
when this is not the case variable differonces of phase will arise, which will of 
course be highly disadvantageous. Even if the frequency was exactly tho 
same, it would be necessary to take special measures in order to secure the 
correct coincidence of phase. 

‘These drawbacks are avoided by causing all of the generators to work inserted 
in parallel in the same circuit of vibrations. Here, however, another difficulty 
ig presented, for instance in the Poulsen generator, which has the peculiarity 
that the apparent resistance of the generator decreases when the intensity of 
the current increases. If, therefore, for some reason or other, un unequal 
distribution of the high frequency current is effected, a tendency to coutinuously 
increase the inequality in the distribution, will be present so that ut last the 
greater part of the current will fall to one of the generators, whereby it becomes 
Tess effective, and the aim of the connection in parallel will thus not be attained. 
‘Therefore, measures must be taken for securing the equal distribution of the 
high frequency currents over all of the generators 

+ has been’ proposed to arringe a number of it 
the maiu circuit of yibration aud to provide each are with a cupacity greater 
than the capacity placed in the main cirenit of vibration; these former capacities 
being intended to the are electrodes of the same sign separated from 
cach other thit continuous current should not pass from one clectrode to 
another. 

‘Tho present invention consists in a method of equalising the distribution of 
high frequency ut in multiple arrangement of arc generators in parallel 
in the samo circuit of vibration hy inserting one or more vondensers connected 
to each arc and in series with the condenser of the main circuit of vibration, 
the capacity of each of the former condensers being Joss than the capacity 
of the latter. ‘The accompanying drawings show embodiments of the arrauge- 
ment, by which the uniform distribution of the high frequency energy over 
all of the generators is obtained, according to the present invention. Only 
two gonorators are shewn, but of course itis to be understood that threo or more 
can be used, if desired, without departing from the spirit of the invention. 

According to the embodiment illustrated in Figure 1, a and b indicate feeding. 
conductars, ¢ and d two Poulsen generators, ¢ and f reducing rheostats, 
g and A reactance coils, &, m, m 0 and p condensers, and ¢ the self induction 
of tho vibration cirenit. "This latter consists, as will be observed, of the self 
induction coil y, the condenser p and the two parallel cireuits comprising the 
condenser &, the generator ¢ and the condenser n; and the condenser m, the 
generator d and the condenser o, respectively. The capacity of the condensers 
#, x, m and o, (which will most frequently have the same value) must for two 
reasons be rather small; firstly they will contribute to foreing the high frequency 
currents running in the cirenit of vibration to distribute themselves more 
evenly over the generators the smaller their capacity is made, and secondly 
the tendency to produce high frequency currents in thé circuit formed by the 
condenser E, the generator ¢, the condensers » and 0, the generator d and the 
condenser m, will be the smaller, the smaller the’capacity of the condensers is 
made. This is a circumstance of very great importance. If the condensers 
#, », 0 and m are too large, independent high frequency currents will arise in 


gonerators in parallel with 


ox 


0 
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. the above named circuit, while the circuit of vibration proper containing the 


0 


16 


20 


25 


condenser y, aud the self induction g becomes practically devoid of current. 

Figure 2 ‘illustrates u somewhat different arrangement for obtaining of the 
same effect, two auxiliary condensers ¢ and u only being used. 

Figure 3 shows diagrammatically a further embodiment which differs from 
that shown in Figure 1, only-by the insertion of some self induction coils, x 
und z, in connection with the condensers k, m, n and o, the insertion of suc 
self induction coils being. under certain circumstances advisable, the alteration 
of the values of one or mote of these self inductions for instauce presenting a 
convenient means for effecting the transmission of signals. The signalling 
(the telegraphy or telephony) muy, however, also be effected by ulteration of 
one or more of the values of thie capacities of the condensers. 

It is to be understood of course, that coupled circuits of vibration, or any 
other known manner of utilising the energy of the oscillations can be used. 


Having now particulurly described and ascertained the naturo of our said 


invention, and in what manner the sume is to be performed, we declare that 
what wo claim is:— 


1, Method of equalising the distribution of high frequency current in a 
multiple arrangement of are generators in parallel in the sume circuit of 
vibration by inserting oue or more condensers connected to each arc and im 
series with the condenser of the main circuit of vibration, the capacity of each 
of the former condensers being less than the capacity of the latter. 

2. Tho multiple arrangements of arc-generators and condensers substantially 
ai hereinbefore described and as illustrated in the accompanying drawings. 


Dated this 2lst day of November, 1913. 
r HASELTINE, LAKE & Co., 
28, Southampton Buildings, London, England, and 
60, Wall Street, New York City, U.8.A., 
Agents for the Applicants. . 
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Improvements in or relating to Multiple Arrangements of High 
Frequency Electric Current Generators. 


We; Proféstor Pxpex Our Pepeusux, of 1, Amalievej, and Dr. Vaipemar 
Poursux, Civil Engineer, of 22, Steen Blichersvej, Frederiksberg, both in the 
Kingdom of Denmark, do hereby declare the uature of this invention and in 
what manner the same is to be performed, to be particularly described and 

5 ascertained in and by the following statement :— 


This invention relates to the production of high frequency currents of consider- 
able intensity such as are required for loug range radio telegraphy and telephony. 
Most electric generators for currents of high frequency have the peculiarity 
that under giyen circumstances, thus for a given wave-length, feeding tension, 
10 and damping they:are only able to yield high frequency currents of u limited 
intensity and this limit is often lower. than desirable. It hus been attempted 
to overcome this difficulty by the use of a plurality of generators arrange i 
series. This method of removing the difficulty is available in cases in which 
the high freyuency cifcuit may suitably have a rather considerable resistance, 
18 tho high frequency currents in this case having.only a proportionately low 
intensity, so that io drawbacks of any great.importance appear by causiig the 
high frequency currents to pass through all of the generators, 
fatters are quite different, however, when the high frequency circuit must 
necessarily have a low resistance, This is the case for instance in large stations 
20 for radio telegraphy and telephony working with great wave-lengths and 
therefore having a comparatively sal resistance of radiation. In euch cases, 
to obtain a suiticient rad it is nevessary to work with very strong high 
frequency currents. If, in the case in question, it is found necessary to 
distribute the high frequency energy over a plurality of generators, a connection 
25 in series of these generators will- be disadvantageous, as the strong high 
frequency currents will lessen the effectiveness of the generators. 

Tn order to produce an even train of oscillations it has been proposed to 
arrange an inductance or a eapacity or a connected inductance and capacity 
as a common branch of two Dutldell oscillatory circuits, each end of this 

30 common branch being connected to a positive pole of one arc and a negative 
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envelope of sald tube for changing the rays trans~ 
mitted through the quartz envelope to ultra-violet 
rays of longer wave length, common timing means 
for controlling the energization of said heating 
‘means and said tube, and means for controlling 
the deenergization of the heating means selec 
tively and independent of said timing means, 

3, In an ultra-violet ray generator, an elec- 
trodeless, rascous discharge tube, a base, a metal 
Teflector for receiving said tube, combined volt~ 
age supplying and mounting terminals carried 
by the reflector and adapted to contact the tube 
externally, e support for the reflector and fas 
tened to the base, a high frequency, thermiot 
‘tube voltage generating device upon said base 
and connected to said terminals, and means 
forming s housing upon said base for enclosing 
sald device, said housing means being of sheet 
metal to provide a high frequency electric shield 
to minimize transmission of radio interfering, 
high frequency currents, 

4, In an ultra-violet ray generator, an elon- 
gated, gaseous discharge tube, a base, a frame 
fastened to the base, a reflector adjustably 
‘mounted on sald frame, sald reflector compris- 
ing an elongated sheet metal shell of generally 
parabolic configuration in cross-section and hav= 
ing an inner reflecting surface, resilient lips 
mounted in the bottom of said reflector shell in 
spaced relation longitudinally of the shell and 
adapted to clamp the tube externally, and means 
mounted on the base and connected to said clips 
for supplying high frequency energizing current 
to said tube. 

5. In a therapeutic lamp, a gaseous discharge 
‘tube having a quarts envelope, means for sup- 
piying current to said tube to operate the tube 
‘45 a cold quarts ultra-violet ray generator emit~ 
ting rays of one wave length band, and means 
for heating the quartz envelope of sald tube to 
cause the tube to operate as a hot quartz ultra~ 
violet ray generator emitting rays of a different 
wave length band and including ultra-violet rays 
of longer wave length than in the first band. 

6, An ultra-violet ray generator comprising an 
elongated reflector shell of generally parabolic 
configuration in cross section, and closed at its 
opposite ends, an elongated ultra-violet ray tube, 
means for supplying current to said tube, said 
means comprising lead-in wires extending along 
‘the bottom of the reflector shell, a channel- 
shaped member overlying said wires to house the 
Same, & pair of resilient clips mounted on said 
channel-shaped member and connected within 
‘the channel-shaped member to sald lead-in wires, 
said clips belng constructed to detachably receive 
‘and resiliently clamp said tube, said clips having 
portions engaging the ends of the tube to prevent 
Jongitudinal movement of the tube in the clips. 

7. An ultra-violet ray generator comprising an 
elongated reflector shell, an ultra-violet ray tube, 
‘means for supplying current to sald tube and 
‘comprising lead-in wires extending longitudl- 
nally of the shell, lamp receiving members 
‘mounted in sald shell and spaced longitudinally 
‘thereof to mount the tube in the shell, connec 


5 


10 


as 


‘one side to the other in various angular posi- 
‘tions with relation to the plane of the standard. 

8. An ultra-violet ray generator comprising a 
base, 2 frame of generally inverted U-shape in 
elevation and mounted on said base, a palr of 
links pivoted at corresponding ends to the legs 
of the frame and adapted to extend parallel to 
said frame legs, an elongated reflector shell of 
general parabolic configuration in cross sec- 
tion, means pivoting sald shell to the other cor- 
Tesponding ends of said links, said links and said 
shell being positioned between said frame legs 
and said frame legs being spaced apart. sufl- 
ciently to accommodate said links and said shell 
for angular adjustment to either side of said 
frame and parallel to sald frame legs and at 
various angles to the plane of said Jegs. 

9. In an ultra-violet ray generator, a base, @ 
frame of generally inverted U-shape in cleva- 
tion and mounted on sald base, a high frequency 
supply circuit including high ‘frequency gener- 
ating elements mounted on said base, a sheet 
metal housing for said elements secured to said 
base and having openings therein in which the 
legs of said frame extend, an elongated re~ 
flector shell positioned between the legs of sald 
frame, a supporting member for said shell post~ 
tioned between said frame legs, means pivoting 
said member to one of said frame legs, means 
spaced longitudinally of the frame from said 
first pivoting means for pivoting sald shell to 
said member, an electrodeless ultra-violet tube, 
supply leads extending from said supply means 
within said housing, through sald housing, and 


‘housing 
{in spaced relation longitudinally of said shell. 
10. In & therapeutic lamp, an electrodeless, 
elongated, gaseous discharge tube 
therapeutic 
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‘This invention relates to an ultra violet gen- means in relation to the quartz lamp to supply 
erator or therapeutic lamp, ‘heat to the lamp, 

Tt is an object of this invention to provide & Other and further objects and advantages of 
compact, highly efficient therapeutic Jamp serv- the invention will be apparent from the following 
og as an ultra violet ray generator and as an § description when teken in connection with the 
‘ozone generator, ‘Accompanying drawings wherein: 

4 further object of the invention is to provide _ Fig. 1 is u view in perspective of a cold quarta 
an ultra violet ray generator or @ lamp, or a therapeutic lamp constructed in aceordance with 
combined ultra violet and ozone generator, in the invention; 
which the bulb mounting clips or means serve 10 Fig. 2 is an enlarged vertical section taken 
also as electric supply terminals for the bulb and . substantially along the line 2—2 of Fig. 1: 
‘although exposed, will not injure or even shock a-° ‘Fig. 3 is & fragmentary view in horizontal sec- 
Person coming in contact with these supply ter- _tion taken along the line 3-3 of Fig. 2; 


minals, Pig. 4 is a horizontal section taken substan- 
4 further object of the invention Is to provide 15 tially along the line ¢—4 of Fig. 2; 

fan ultra violet ray generator in which the lam} ‘Pig. 5 is a fragmentary view in vertical section 

bulb or gaseous discharge tube contains no in- taken along the line 5—$ of Fig. 1; 

ternal electrodes and ig mounted in electric ter- ‘Fig. 6 is an enlarged horizontal section taken 

minals supplying electricity to the gus within substantially on the line 66 of Fig. 1; 

‘the tube through the Walls of the tube. 20 Pig. 7 is a fragmentary vertical section taken 


A further object of the invention Is to provide long the line 11 of Fig. 6; 
tn a therapeutic lamp of the above stated char- ‘Pig. 8 is a fragmentary enlarged view taken in 
acter a reflector of high efficiency for an ultra Horizontal section along the line 6—8 of Fig. 
Violet lamp bulb or gaseous discharge tube of Figs. 9 and 10 are dlagrammatle views in ele. 
elongated form. 25 vation 
It Js e further object of the invention ta pro- tor and the lamp bulb mounted therein; 
vide a therapeutic lamp serving as an ultra violet Pig. 11 1s a fragmentary view in elevation and 
Tay generator and ozone generator capable of en- partly cut away illustrating a hot and cold quarts 
eraization by @ high frequency voltage of rela- _ lamp embodying the invention; 
tively low current intensity and wherein the 30 | Pig. 12 is a fragmentary face view in elova- 
meens for supplying this high frequency voltage tion showing a modified form of heater mount 
4s mounted In a housing formed by the parts of tng for the lamp; 
tho lamp which parts also act to electrically Pig. 13 is a fragmentary view in horizontal 
shield such current supplying means and are section taken along the lne 13—13 of Fig, 12; 
provided with means permitting a circulation of 35 and 


Ee 


alr about such supplying means and through said Fig. 14 is a fragmentary view in elevation of 
housing parts. another modified form of heater for the lamp, 
Applicant's invention further has as an tmpor- _As shown in Figs. 1 to 10, a therapeutic lamp 2 


tant object the provision of lamp mounting — embodying the invention comprises a base por- 
means waich are inexpensive from a manufac- 4o tion 4, a frame 6, an altra violet lamp bulb or 
turing standpoint, but provide a great flexibility gaseous discharge tube 8, a high efllciency re- 
‘of edjustment so’that the lamp may be readily lector 0, combined mounting means and electric 
Adjusted to any desired angle and aiso to any sUDpIY terminals or electrodes 12 and adjustable 
Gestred elevation within a predetermined range. — mounting means (4 for mounting the reflector 
Applicant's invention also contemplates the 45 !0 and bulb or tube @ on the frame 6.” 
provision in a therapeutic lamp of a pure quartz _ "The base portion 4 comprises a relatively heavy 
ultra violet supplying lamp bulb or gaseous dis- dise-shaped base casting 18 having depending 
ieharge tuke and means for selectively controling feet 18 formed of suitable cushioning material 
the lamp bulb or tube for use as a cold quartz and secured to the base 16 us by screws 20 
jamp supplying pure ultra violet rays or as a hot 59 threaded into the annular thickened rim 22 of 
¥ quarlz lamp supplying ultra violet rays of longer the base plate (6. ‘The base portion 4 also com- 
=-wave length and infra red or heat rays for sl-. prises @ sheet metal shell 24 of frusto-conteal 
mullaneous therapeutic application. shape secured to the base plate 18 by the frame 
‘The invention elso contemplates inexpensive 6 as will presently appear. ‘The shell 24 and base 
and efficient means for mounting the heating 58 plate 16 cooperate to form a housing for the high 


2 


‘frequency generating end current supply means 
26 and a timing mechanism 28, 

‘The high frequency generating and current 
supplying means 2¢- comprises e ballast tube 30 
(Pigs, 2 and 4), a thermiontc rectifying diode or 
thermionic rectifying and voltage doubling duo- 
diode tube 22, a thermionic power amplifier tube 
34, and an alr core induction coll 36. ‘The tubes 
30, 32 and 36 are mounted upon a sheet metal 
base $8 fastened in @ conventent manner to the 
‘base plate 16. ‘The induction coil 36 is connected 
in an oscillating clreuit with the power ampll- 
fler tube 34, and the tube 34 is connected to the 
‘tubes 30 and 82 as described in my co-pending 
application Serial No, 347,258, fled July 24, 1940, 
now Issued as Patent No. 2,300,016, dated Septem. 
ber 25, 1942. 

‘The timing mechanism 28 may be of any sult- 
‘able conventional character, preferably embody- 
ing a simple form of mechanical clock embodying 99 
an electric switch that is closed by the setting 
of the clock and ts opened upon the 
period for which the clock 1s set. 
of the timing mechanism 26 
supply eable or cord 40 to control 
the power 
supply 
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power through the plug 42 
Socket 44 of the high frequency current 


cular groove formed by a portion 68 
of the upper wall §4 of the shell 24 and is fastened 5 
to the shell as by the screws 60 which also fasten 


of the shell and in the dial plate 6 and at its 
outer end carries an operating knob 64 formed 
‘with a pointer portion 66 for cooperation with the 
indicia on the dial plate 58. 

‘The base plate 18 is provided with a plurality 
of angularly spaced openings 68 of which there 43 
may be any desired number, which form air in- 
Jet passages into the base portion 4. ‘The upper 
‘wall 64 of the shell 26 fs formed with a plurality 
of struck-up portions or louvres 19 which form 
ventilating openings or air outlet passages 12 
‘cooperating with the air inlet passages 66 to pro- 
vide means for permitting a sufficiently rapid 
efrculation of eir sufficiently large in volume to 
dissipate the heat supplied by the inberent heat- 
ing effect of the tubes 30, 32 and 34 and to main- 
tain the shell 34 in a relatively cool condition. 

‘The shell 28 not only cooperates with the base 
to form a housing for the high frequency gener- 
‘ating or current supply means 26 and the timing 
mechanism 28, but also being of sheet metal, acts 
as an electrical shield minimizing radio inter- 
ference effects of the supply means 26 which gen- 
erates currents of approximately 550 kilocycles. 
Jt has been found that the shell 24 acting as 
an electrical shield so minimizes radio interfer- 
ence effects of the current supply means 26 that 
Such effects are only slightly noticeable even in 
‘the same house elreuit in which the lamp 2 4s 
connected and are not noticeable in radio reoeiv- 
ing sets connected in other house circuits or 
placed any appreciable distance from the Iamp 2. 

‘The frame 6 is preferably composed of a round 
rod or bar of inverted U-shaped configuration 
and having spaced legs 74 and 76 and a suhstan- 
tially perpendicular connecting portion 18. Re- 75 
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Guced free end portions 80 (Pig. 5) of the lees 
74 and 18 pass throurh openings in the upper 
wall 86 of the ehell 26 and through countersunk 
openings In the base plate 18, ‘Suitable fastening 
means as muts 62 on the free ends of the lees 14 
and 78 secure the frame § to the base plate 
‘The frame 9 also serves to fasten the shell 24 
to the base plate 16 where the reduced portions 
0 of the le¢s 74 and 16 form shoulders 84 over~ 
Iying retaining washers 88 interposed between the 
shoulders and the upper wall 64 of the shell 24, 

‘The ultra violet lamp or gaseous discharge tube 
@ comprises an electrodeless pure quartz ultra 
lolet ray transmitting envelope 88 exhausted t0 
& relatively high vacuum; Alled with mercury 
‘vapor; small quanti'ies of argon, helium, krypton 
and neon gases, a vobule 90 (Fig. 2) of mercury 
and then sealed of. Tt will be seen that the bulb 
or tube 8 has no internal electrodes and hence 
may be termed eloctrodeloss, 

High frequency voltnge Which activates or en= 
exgizes the Vapor and gas within the tube 1s 
piled to the tube by the combined mounting 
means and terminals or external eloctrodes (2. 
Excitation of the lamp being by a high frequency 
Voltage of relatively low current, x person will 
receive no shock by touching the electrodes, ‘The 
combined mounting means and terminals 12 com- 
prise a pair of spaced, generally U-shaped spring 
‘metal clips having opposed resilient legs $2 Pig. 
6) and an interconnecting base or motnting por 
tion 94. The terminals 2 are mounted on & 
sheet metal channel 96 by bolts 98, insulating 
strips 87 and insulating bushings 100; the bush- 
ings (00 insulating the terminals (2 from the 
channel 96, the strips 91 Insulating the screws 
88 from the channel 96 and the screws 88 form- 
ing means for connecting the wires 101 which 
ass between the strips $7 to the terminals (2, 
In the form shown in Figs, 1 to 10, tho lege 62 
of each terminal (2 are formed with outwardly 
pressed portions 102 having thelr concave sides 
facing inwardly so that the legs 92 sauely 
embrace and frictionally grip the lamp bulb 
or tube 8 as shown in Fig, 6, Inwardly 
Dressed portions (94 having thelr convex 
sides facing inwardly are formed in the legs 
82 of the terminals 12 above the portion (02 
4m the ease of the upper terminal and below the 
portion 102 in the ease of the lower terminal so 
as to overlie the rounded end of the envelope 86 
and positively hold the lamp bulb or tube azainst 
longitudinal movement. 

‘The terminals #2 mount the lamp bulb or is- 
charge tube in the reflector 40 which comprises 
superposed elongated sheet metal members. 106 
of parabolic form tn cross-section, the inner 
member being provided, as by chromium pla 
ing, with a highly refteeting interna} surface 10 
Top and botiom sheet metal caps 10 and 112 
of parabolic form are provided with edge flanges 
114 and 116 respectively to snugly embrace and 
Teceive the upper and lower edges of the mem- 
der 106. If desired, the flanges 114 and 116 may 
be welded to the outer surface of the member 
106. ‘The forward free edges of the outer mem= 
ber 106 are crimped or bent inwardly as at 118 
to provide a smoot edge; to secure the members 
198 together; and for interlocking with the ins 
turned edge flanges #20 of the caps 110 and 112 
to hold the reflector parts in assembled relation. 

The channel 96 which carries the bulb or tube 
mounting means and terminals 12 and receives 
the wires 102 is positioned within the reflector 
‘member 106 centrally thereof and fs fastened to 
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2) that also fasten a handle 124 to the reftector bars 426 and 128 may be adjustea oat Ge ene 
The ar a6., The channel @ preferably extends “mon axis of the cap sorews 190 and 182 ts on, 
the {ull leneth of the reflector member 108 sud tion the reflector 10 and the lamp bulb vr eake 
shuts the end caps (1@ and 112. The forward § carried thereby at different angular hoctions or 
face of this channel member 06 is preferably distances relative to and from the fence 
chromium plated oF otherwise provided with & bese figures asp flstrate the manner fn whlch 
lecting surface for the forward reflecting grasping of the handle 124 the reflector 

of the wre violet rays reselved through the - Pat 
Year portion of the quartz envelope 88 of the 10 the 

tive 

I 


amp bulb or tube 8, 
If desired, the channel 86 may be formed as an. 


evident that by manipulation 
{plural art with the reflector member (96 and of the handle 126, the reflector and tabs maybe 
the arwardly opening channel thus formed rotated through the complete runke of 900 de 
closed by a separate plece or strip. 16 grees about the axls of the rod 142 so that the 


The adjustable mounting means 16 for the rays from the lamp bulb or tube may be directed 
lamp bulb or tube # and tts reflector 10 comprises upwardly or downwardly, forward or hee 
© alr of elongated parallel straps or bars 126 wardiy, or at any desired angle berween there 
‘as may be most convenient for treat- 
the patient or object. It will also be 
eee yy FcR are recelved in and clamp the ~ evident that the mounting bars 126 and (28 may 
sockets 134 and 138 to the legs 16 and 16 of be adjusted through a rance approximating S60 
the frame 6, @egrees. In an actual construction this range 

The cap screws {30 and 182 also secure a frame of swing of the bars 128 and 126 with the sockets 
rerenforcing strap 186 to the sockets 134 and 9g {84 and 136 positioned as shown in Pig. 1 eqmals 
s32. ine strap 188 is preferably of metal and * shout $90 degrees. By loosening the cap serene 
of averted U-shape in configuration. ‘The trans- 189 and 192, the sockets 134 
Yerse portion 140 of the strap 138 13 bowed as 
shown in ig. 2 to embrace the cross bar portion 
10 of the frame 9. ‘The strep 138 also. serves 
ta prevent rotation of the cap screws 130 and” sockets 136 and {3 on the frame 8 also pemults 4 
{22 os the straps 128 and 126 are pivoted on very wide latitude of vertical adjustment in eles 
these screws to edjust the reflector to different vation of the reflector and ils parelie! mounting 
Positions, ‘This resistance to turning of the cap bars. 

Sorows (20 and 192 is of course achieved by rea~ 35 Prom the above st will be seen that by reeson 
gon of the frictional binding of the heads of the "of the reflector mounting means in whlch the 
sorews neainst the strap (38. ‘The cap screws {38 Ismp bulb or tube is carried, great flexibility of 
and (82 which are pointed (Fig. 8) are of course adjustment is provided to position the bulb oF 
drawn up suflictently to clamp the sockets 13¢ tube and its reflector at practically any desired 
and {#€ to the upright legs of the frame § and 40 elevation or angie. For angular adjustment 
to frictionally bind the straps 126 and 128 in about a vertical aus, the enlire structure may of 
every ndjusted position, «Course be shifted on its supporting surface about 
ithe reflector 1@ is disposed between the paral- ‘ such an axis. ‘The base plate 18 of the frame 
Jel straps or bars 125 and 128 and is pivotally structure may be provided with © centtal threaded 
Connected thereto for rotatable adjustment about 45 opening 184 for mounting on the upright column 
@ horivontal axis at any desired angle relative of a floor stend provided with mating threads at 
to the bars 126 and $26, ‘The means for form- the upper end of the column. 
‘ng this pivotal connection comprises a zod 162. As shown in Fig. 2, tho wires (0! which pass 
Gis. 7) received in bushings 144 und 146 carried into the channel $6 through an opening in the 
by the bars 128 and (28, ‘The bushings 144 and 
{40 are mounted in aligned openings adjacent lug 156 by which sald wires may be 
the lower ends of the bars 126 and (28 and are connected to the socket 62. These wires (02 may 
Secured thereto as by upsetting or Peening over be of any suitable fine, well-insulated wire of high 
the cuter edges of the bushings. A refiector flexibility and are preferably maintained “in 
Trounting member (48 of substantially rectangu- g5 spaced relation by spacing pieces of Insulating 
Jar shape in cross-section is fastened to the cap material which prevent twisting of the wires 
aember 112 of the reflector 14 in any conventent about each other and minimize electro-maguetic 
manner, as by welding, This rectangular re- interaction between the wires. ‘These wires are 
flector mounting member 148 extends between of course of sufficient length to permit the 16, 
‘the parallel bars 126 and 128 and is fournalled gg flector and the bulb or tube carried therein to be 
on the inwardly extending portions of the bush- adjusted to any of its manifold possible positions, 
ings (44 and 148. Knurled thumb nuts 150 and relative to the frame 6. 
182 are recelved on the opposite threaded end ‘The clips 12, having a high frequency voltage 
Portions of the rod 142 and serve to frictionally _spplied thereacross, produce a coplous supply of 
clanp the parallel bars 126 and 28 against the gs Odone and this is enhanced by the ozonizing action. 
opposite edges of the reflector mounting member of the rays. : ZS 
£48 so that thls mounting member and the re- _As shown in Fig. 11, thé cold qiiarts lamp of 
flector carried thereby may be adjusted es desired Figs. 1 to 10 may be converted into a cclectively 
about the axis of the rod 142 and frictionally hot or cold quartz iamp by one’ or more sets of 
held in every adjusted position. The threaded. 79 heating elements 160 preferably composed of coils 
opening in, one of the thumb nuts as for ex- of fine nlchrome wire, which coils snugly embrace 
ample, the thumb nut 182, may extend entirely the quarts envelope &8 adjacent an end thereof, 
{herethrough so as to permit this adjusting As shown in Fig. I, two such sets of heating ele 
‘Thunb nut to be drawn up to any desired degree. ments 180 are provided adjacent oppocite onas 
“Figs. 9 and 10 flustrate in full and dotted 75 of the envelope 88. Each set of heating elements 


envelope 88 p! of 
Snsulating materiel. If of metal, it is preferably 
of one having a relatively low coefficient of heat 5 
conductivity so that while a relatively large quan- 
ity of infra red or heat rays may irradiate 
from the cap, it is sufficiently non-conductive of 


heat to permit the proper heating gf the quartz 
envelope 68 necessary to .the tion and 10 
‘transmission of rays cha of a “hot 


quartz lamp.” If the cap £62 be composed of in- 
sulating material, it is preferably of Bakelite or 
‘ceramic substance so that substantially all of the 
power of the heating element is utilized to heat 
‘the quarts envelope 88. ‘Terminals 164 for the 
Sets of heating elements 168 extend through the 
rear of the caps 162 and are connected directly 
‘or by short leads to termina} screws or members 
166 mounted on the channel 96 and insulated 
therefrom as by insulating bushings similar to 
the bushings 100 (Figs. 2 and 6) 

‘The terminals 164 of the upper and lower sets 
of heating elements are connected in parallel by 
wires {68 passing through the channel 9§ and 
carrying @ plug 170 by which the wires may be 
connected to a power supply socket 172 mounted 
in the shell 24 and secured to the upper wall 54 
thereof. ‘The power supply socket {12 may be 
connected to the supply cable or cord 40 through 
@ control switeh 174 and the switch of the timing 
mechanism 28 as described in my previously men- 
tioned co-pending-application so that upon clas- 
ing of this switch 17¢, the heating elements 160 
‘gre energized under the control of the switch of 25 
the timing mechanism 28 and the Jamp may then 
be used as @ “hot quartz lamp." Upon opening 
of the manual switch 174, the clroult to the sets 
of heating elements 190 ‘will be broken as de- 
seribed in said co-pending application so that the 
lamp may be used as 2 “cold quartz lamp” pro- 
viding a source rich in substantially pure ultra 
violet rays, that is a source reached in ultra violet 
rays of 2537 Angstrom units. 

As shown in Figs. 12 and 13, the sets of heating 
elements 176 which are preferably composed of 
fine nichrome wire in elongated helixes are re- 
celved in forwardly opening recesses 178 formed 
in an elongated mounting member 180 of gen- 
erally semi-cylindrical configuration and pro- 
vided with opposed lateral wings (82. Rearward- 
ly projecting stud portions 184 receive mount 
ing scxews ‘not shown) by which the mounting 
member 00 is fastened to the channel member 
96. ‘The sets of heating elements 116 are con- 
nected in series and current is supplied thereto 
through leads 126 which connect the heating ele- 
ment to terminal screws similar to the terminal 
screws 156 and similarly mounted on the channel 
member 6, TL will be seen that with the heating 
elements mounted as shown in Fies. 12 and 13 in 
the mounting member 180 which may, like the 
caps (62, be formed of metal or insulating me~ 
terial, the heating means supplies a relatively 
large quantity of infra red oF heat rays as well 
as a sufficiently large amount of heat for caus- 
ing the lamp bulb or discharge tube 8 to operate 
asa “hot quartz lamp.” 

In the form shown in Pig. 14, the heater colt 
198 is wound as a helix directly upon the en- 
velope 88 of the lanap and is connected at its op- 
posite ends to terminal screws (80 mounted simi- 
arly to the terminal screws (68. 

It will be apparent from the foregoing descrip- 
tion that applicant has provided a compact, high- 75 
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Jy efficient therapeutic Jamp serving as an ultra 
‘Violet ray generator and as an ozone generator. 

Applicant has also provided an ultra violet 
ray generator or lamp, or a combined ultra 
violet and ozone generator, in which the bulb 
mounting clips or means serve also as electric 
supply terminals for the bulb and although ex- 
‘posed, will not injure or even shock a Person 
coming in contact with these supply terminals. 

Applicant's invention also provides an ultra 
violet ray generator In which the lamp bulb or 
waseous discharge tube contains no internal 
electrodes and is mounted in electric terminals 
supplying electric energy for excitation of the 
‘eas within the tube through the walls of the tube. 

‘The invention has also provided in a thera- 
peutic lamp of the above-stated character a re- 
flector of high efficiency for an ultra violet lamp 
bulb or gascous discharge tube of elongated form, 

Applicant has also provided a therapeutle Iamp 
‘serving as an ultra violet: ray generator and ozone 
generstor capable of energization by a high 
Grequency voltage of relatively low current 
‘intensity and wherein the means for sup- 
piving this high frequency voltage is mounted 
in a housing formed by the parts of the lamp 
Which parts also act to electrically shield such 
current supplying means and are provided with 
means permitting a circulation of air about such 
supplying meang and through said housing parts. 

Applicant has further provided a lamp mount- 
ing means which is inexpensive from @ manu- 
facturing standpoint, but provides a great flexi- 
bility of adjustment so that the lamp may be 
readily adjusted to any desired angle and algo to 
‘any desired elevation within a predetormined 
range. 

Applicant's invention hus also provided in a 
therapeutic lamp a pure quartz ultra violot sup- 
lying lamp bulb or gaseous discharge tube and 
means for selectively controlling the lamp bulb or 
tube for use as a cold quartz lamp providing a 
source rich in pure ultra violet rays, oF as a hot 
quarts lamp providing less pure ultra violet rays 
of Jonger wave lengtt and intra xed or heat rays 
tor simultaneous therapeutic application. 

‘Tue invention has further provided inexpensive 
nd eilicient means for mounting the healing 
means in relation to the quartz lamp to supply 
‘beat to the lamp bulb, 

At is obvious that various changes may be made 
4n the specune embodiinents of une invention seb 
Jorth tor purposes of iiustration without de- 
Dasting from the spirit of the invention. Accord- 
wngly the invention 1s nut to be limited to the 
Specific emoodiments shown and described, but 
‘onyy as indicated in the following claims, 

‘Tne invention is hereby claimed as follows: 

4. Jn a therapeutic lamp, a gaseous aischarge 
tube naving @ quartz envelope ana acapted to 
provice wira-viowt rays, means ior supplying 
current (0 said tuve to produce ultra-violet rays 
9% one wave Jengta band, means tor producing 
infra-ted rays, said intra-rea ray producing 
‘meuns being positioned in retabon to the tube ens 
Yewope to heat the quartz envelope of the tube 
Wwneceby to change the rays transmitted through 
tue quartz envelope of tne tube to ultra-violet 
rays of longer wave length. 

2. In a therapeutic lamp, a caseous discharge 
tube having a quartz envelope and adupted to 
Drovide ultra-violet rays, means for supplying 
current to said tube to produce ultra-violet rays 
of one wave length band, means for heating the 
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yome insulting material and are all 
joined firmly together and may be with- 
irawn from the box as a whole. 
The Kicking coil is mounted om one af 
5 the partitioux together with the switch or 
contact breaker which may be of the 
usual vibrating spring type, commonly 
‘used im induction coils but having heavy 
Iver contacts instead of platinum. ‘The 
adjusting serew of the contact breaker is 
prolonged through the inner cover oF 
plate ond is provided with a handle of 
insalaling material. This screw is 


10 


arranged so tut it cannot be serewed in 
vent the contact-braker 


15 so far as to 


ing nd 
ullow of the apparatus being used on 
‘ifferent supply pressures, 

In addition to the ordivary winding 
the kicking coil has one or more secondars 
windings of comparntively few tums of 
coarse wire, the ends of these secondary 
windings being connected to suitable 
teratinals on the inner cover. 

Both the kicking coil and vibrating 
contact breaker are located in one of the 
tad compartments retered to pe 

¢ middle compartment is occupied 
iho condenser while onthe lamer corer 
abore this compartment ix mounted a 
hand operated switch with several con- 
tuote arranged to syritch the various coils 
"on? ax ** off 

In the third compartment the high fre- 
yueney transformer is place 
rimary and secondary windings of 
fonsformer are joi 


20 
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i 
the 


cover, und the other end of the secondary 
is joined to a length of highly insulated 


flexible cable, which passes through a hole 
pepe lea rar teary 
the fiexible cable, a handle is provided 
made of cbonite ur other suitable ins 

ing material. ‘The flexible cable 


merely through the wid handle: ant of w 


point near the omward end thereof, ix 
connected fo a brass socket ar tube con 
tuined inside the end of the handle and 
adapted to take the various electrodes 
required to use the high frequency 

The handle may conveniently tie made 
in three parts serewed together, first a 
bush or collar through whieh the flexible 
cable passes. Next a tube forming the 
handle proper. ‘Tho brass socket is filled 
inside the thitd portion which is hollow 
shaped like a truncated cone ur nox 
having a cylindrical prolongation to its 
base, which fits info the tube portion, A 
radial hole through the exlindrical por- 
tion of the nozzle gives access to a serew 
fitted in. the brass socket for the purpose 
of securing the flexible cable thereto. 

‘This evlinclvical portion is of sufficient 
length to enable the serew to be well 
down inside the fibe portion of the 
handle so that Ieakage through the joints 
in the handle may be avoided 

tr apparatus for production of high 
frequency currents operated hy a kicking 
coil, an improvement is obtained by the 
‘wo of a xed (bot adjustable) spark exp 
of the.typr kaown as a “quenched spar 
gap.” "This is connected in parullel ‘vith 
the ordinary contact breaker, 


Dated this 15th dey of April, 1921. 


WIEATLEY & MACKENZIF, 
40, Chancery Lane, London, W.C. 2 
Agents, 


COMPLETE SPECIFICATION. 
An Improved High Frequency Electrical Apparatus, 


T, Josxre Beexixo Bower, of 17, 
Church Laue, Merton Park, Wimbledon, 
London, ‘S.W. 19, British subject, do 
hereby declare the nature of this inven- 
tion and in what manner the same is to 
he performed, to be particularly deseribed 
and ascertained in and by the following 
statement: 


90 


jeney electrical ay 

Sujit fo raviiew pecs dal woert 

96 apparatus for use on ordinary commercial 
electric supplies of various pressures to 


‘enuble currents of much higher frequeney 
tian those applied by comuereis! 
clectric geweruting stations, to be 
obtained: also to. provide means for 
cbtaining « second current of lox: pressure 
and more normal frequency suitable or 
esting a cxuters faatrament or othr 
suituble element or for lighting 9 sua 
lamp. 


As is well known, these high frequency 
curzents may be obtained in a cireult ean- 
taining a properly proportioned 
inductance and capacity by allowing a 
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charge contained in a condenser to be dis 
charged across 2 spark gap, and through 
an inductance reterred to ‘below as the 
high irequoney coil, the three being con- 
5 nected in series. 

‘A kuown motiod of charging the eon- 
denser preparatory. to this dis 
entails the Use of a coil known as a kick- 
ing enif, and which is in fact « coil wound 
on u core of iron wires or laminated 
stumpings, 80 as to have a considerable 
inductance. The coil is con 


10 


ing sides of the condenser and high 
qnency coil are connecied one to each 
side of the switch which, when open, ets 


fre- 
20 


as the spark gap referred to above. 
In order lo utiline the high drequency 
current, itis usual to employ 


25 
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tions secured to a horizontal top plate or 
inner cover which extends across a por 
‘tion of the box and carries the terminals, 
hand switch, contact breaker adjuster and 
other aijancts of the apparatus, the said 
Partitions and top plate forming a ready 
removable support for the various parts of 
the apparatus, and when 2 pre- 
erably leaving 0 iroo space for the recep- 
‘tiom of various accessories of the ap 
tus,” A’ deeply teeesnd id ix hinged to 
the back of the box and coven, the whole 
of the is provided with spring 
chips or” aiding "aloctodes er thee 
adjuncts of the apparatus, 

One practical form of thw present 
invention i lluetnted in the neoorapany- 
ing drawing in which:-- 

Fig. 1 is a front elevation of the com- 
plete apparatus with the front af the box 
pit ap ; 

Fig. 2 is a plan viow of the same with 
tho Tid of the box removed, and 
«altif,3 it amend. levation of tho 

trical apparatus partition ws 
removed, from the box. ‘ 

Fig. 4 is a diagram showing the 
pon reference to hee gure it will 
mn. reference a i 
be ‘een’ that the main parts of the 
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apparatns ave arranged in duce separate 
compartments formed in the bax a by two 
Parallel vertical partitions band. Bt 
extending irom a horizontal plate or 
{nner cever portion clo the bottom of che 
box, and a" third partition d extending 
along the box at Tight anglee to the 
others, ond dividing the compartmented 
spare from a free spuce whieh ix leff in 
the box as aforesaid, but iv not covered 
by the lamer cover or plato o- 

The working portion of the apparatus 
is attached to various partitions 5, 
Bt and d aud the inner cover or plate ¢ 
which are of some insulsting material 
and are all joined firmly together, ‘and 
may he withdrawn from the box as a 
whole ax shown in Fig. 3. 

‘The kicking coil e is mounted on the 
partition Bt together with tho ewiteh or 
contact breaker f which may be uf the 
usual vibratiag spring type, commonly 
used iu induction coila bul having heavy 
silver contacts instead of platinu, ‘The 

ating screw fof the toslact breaker 

longed Chrous the inner cover oF 
plate ands provided with a handlo fof 
Tosulating material, "This. screw Sa 
arranged 0 that it cannot be screwed i 
so far as to prevent the conlact-breaker 
working. Kicking coil has one oF 
more tappings brought out from its winds 
ing and connected to plug sockets g to 

yr of the apparatus being ured’ on 
diferent supply" prearcres, 

Tn addition (0 the ordinary winding 
{he kicking ool has ome on mare secondary 
windings of comparatively few tare of 
Coarse wire, the ends Of theo secondary 
windings beiugg ‘connected to suitable 
lermiuals 1 on the inner cover,” By male 
ing connection to these terminals, « low 
preahure rurrent is available fa 
* Gath the Kicking coll ¢ and 

kicking voll ¢ aud vibrat 
contact braakar f ao located in ono of the 


end compartments referred to above. ‘The 
middle compartment is occupied by the 
condenser i while un the inner cover ¢ 
ubove this compartment is mounted a 
hand operated switch j with contacts 
various voils 


arranged to switch 
won or ‘oll 


the 
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flesible cable, a hendle a is provided 


made of ebonite or other suitable insulat- 
ing material. The flexible cable passes 
nearly through the said handle, and at a 


5 point near the outward end thereut, is 
connceted to a brass socket or tube con- 
‘tained inside the end of the hnndle and 
adapted to take the various electrodes 
(not shown) required to use the high fre- 

10 quency currents. 

The handle nm may conveniently he 
made in three parts screwed together, 
first a bush or collar n* through which the 
flexible cable passes. Next a tube furm- 

15 ing the handle proper. The brass socket 
is fitted inside the third portion x? which 
is hollow shaped like a truneated cone or 
nose having a cslindrieal prolongution 
to its base, which fits into the tube oe 

20 tion, A radial hole through the eyli 
Arical portion of the nozzle gives access to 
& serew filied in the brass socket for the 
purpose of securing the exible cable 
ther 

% Th indrical portion is of sufficient 
length ‘to enable the screw to be well 
dows inside the tobe. portion, of he 

ne that Leakage throug the Joints 
‘in the handle may be . 

80 Tn apparatus for production of high fre- 
qquewey currents operated by a kicking 
coil, an improvensent is obtained by the 
se of a fixed (hut adjustable) spark ga 

of the type korn as a “quenched spas 

2» Whis is connected in parallel with 

the ordinary contact breaker. 

‘Having now particularly described and 


ascertained the nature of my said inven- 
tion aud in whal_manuer the same is 

to be performed, I declwe that wha T 40 
lain is:— 

1. portale high srequency elec 
apparatus comprising a kicking cuit 
Sitch or contact bresker, condenser am 
high frequency transformer arranged in 45 
compartments formed in a box by parti- 
tions seoared lo an inner cover carrying 
the terminals, hand switeh, contuet 
breaker adjuster und other adjuncts af the 
apparatus, and forming a readily remoy- 3 
able support for the different parts of th 
apparatus. - 

‘2, A portable high trequeney electrical 
yporatus according to Claim 1, inclnd- 
ing the provision of a ry winding 65 
cor windiugs am the kicking enil vannecied 
with suitable terminals on the hiner cover 
for obtaining « low pressure current suit- 
able for heating a enutery instrument or 
other element. 60 

3. Tn a portable high frequenes 
electrical appuratus according 10 Claim i, 
Ahr ne of x spark gap of th trp knows 
ax a quenched spark gop in parallel with 


the ordinary contact breaker, 65 
4. The improved high frequency 
electrical apparatus substantially as 


described wit 
Dated this 16th day of January, 1922. 


WHEATLEY & MACKENZIE, 79 
40, Chancery Tune, London, W.C. 2, 
‘Agonts, 


reference {o the drawings. 
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PROVISIONAL SPECIFICATION. 


Improvements in High Frequency Electric Discharge Tubes and 
Generators, for Medical Purposes. 


1, Evowyz Vicron Hayss-Gnatze, 
Electrical nd Consulting Engineer, a 
subject of the King of Great Britain, of 
1, Gledhow Gardens, South Kensington, 
London, 8.W. 5, do’ hereby declare the 
nature “of this| Invention to be as 
follows :— 


ly 
external electrode placed at one end only 
of the tube. 

Hitherto it has been universal practice 
‘to use tubes from which the air has been 


require @ considerable discharge to 
ho required resulta en th act long 


My invention obviates these drawbacks, 
saves cost in production, requires less 


Jn carrying my invention into practice 


argon. 
nitrogen, carbon, dioxide, fodine or any 
com! of these ; alto 1 may use or 

them with any Imown metallic 
vapour either alone or combined with 


‘suitable gas 
‘attach or connect same directly. to the 


the oscillator winding and 
combine or arrange the kicking 
il amd condenser in the same container 
OF case. 

Alternatively I sometimes construct the 
tube so that the oscillator is combined 


247,623 


BPeicneceieattni 


variable connecting 
resistance; this may form cl tho Sener vest to the eolintor T eave loses 
required due to induction, capacity or radiation as 


adjustment bo obtained by varying the is the case when long connections are 2 


sed. 
10 cirouit. Tt will therefore be seen that it" Dyted this 10th day of July, 1024 
to construct. the to afitpalaad aes 

‘cuves :Wecing on E. V, HAYES.GRATZE. 


COMPLETE SPECIFICATION. 


Improvements in High Frequency Electric Discharge Tubes and 
Generators for Medical Purposes. 


Evcrse Vicror HayesGnarze, nitrogen, carbon dioxide, iodine vapour 
‘iy’ combination, of” teso and’ the 


manner the same is to be performed, to ‘This invention will be now more par- 

80 bo particularly described and ascertained ticularly described making reference to 

in and by. the following statement -— the accompanying, drawing in which — 
i 1 is 

in apparatus for generating high fre party in evotion—aod more’ or Tees diy 


15 


70 


7% 


juency electric discharges refers par- itic of one embodiment of this 
35 to apparatus commonly ‘and ‘invention and 
erroneously known as violet sets. . 2 is a view in transverse section 80 
Tn such ay fous ib io uwval to employ of the variable condenser. 
~ 0 ki or yulse coil, an oscillator or ‘Within a suitable casing @, preferably 
transformer, a condenser in circuit with 6f cylindrical form or formed as a handle 
40 the oil and. in secice with the to the electrode g, and farmed from vul- 
‘of the transformer, an canite or other suitable material is car- 85 
in circuit with the 
‘winding of tho transformer and with the 
condenser, meant for’ adjusting the 
bo pl Py a regget ooh a 
trode coupled in the ory escondary 
circuit. ‘Tho various parts have some- 
a er Benny Aor on 
as a handle for the electrode 
50 the objects of the present invention are 
to provide. in such ‘self contained: appar- 
atus simple means for adjusting the 
Pe Gg pene 
compact and’ better ppperaine 
55 than hitherto and to provide a means for 
Tengthening the life and. conductivity of 
o 
‘comprises in_ an 
described, means. 
60 of the dis- 
amount of 
circuit or 
eans, and may iJ 
6s ° discharge tubo er device to be connected ‘up to.n suitable 
2 suitable gas, such source of electric The tube g 110 


filled as before described, 


i 
i 
I 
i 
i 
1 
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15 


30 


40 


may be provided at its end opposite to 
that in connection with the secondary 
winding f with s metallic deposit or 
sublimate g}. 

‘When the necessary adjustment is made 
by the condenser ¢ or by the condenser in 
combination with the slid 
variable condenser may 
shown in Fig. 2 in which ct designates 
the fixed vanes Sen a es meres 
vanes or pole which are operated by the 
mob ¢ exterior to the case 50 as to cause 
the moving vanes ¢* to overlap the fixed 
ones ¢, 

‘The necessary connections between the 
various parts are clearly shown on the 
drawing end do not require to be specific- 
ally zferred_ to. be 
em! 


Tn a further modification, the tube may 
be combined with or form an int 
part of the oscillator either by assembli 
the oscillator secondary inside the 
and the primary outside, or both. ma 
inside or outside, ‘The one end of 
oscillator may be 
not according to the form of tul 
used and the treatment for wl 
Aosigned. 


hak 
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# 


* 
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that the condenser is situated adjacent to 
the oscillator as shown in order to save 
Tosses due to induction, capecity or radia- 
i ‘connections 


vacuum tubes or lamps for 
or advertis amd_no claim is 


1. A portable 
A. portabl 
‘quency ‘clectrio 


1% 
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PROVISIONAL SPECIFICATION. 


Improvements in or relating to Violet Ray High Frequency 
Apparatus. 


I, Gronox Hunuear Lusuiz Bractey, 
of 2, Bedale Street, London Bridge, 
London, 8.B.1, a British subject, do 
horeby ‘declare the nature of this inven- 

5 tion to be as follows 

This invention relates to high fre- 
mcy apparatus for the production of 
let ‘rays for human treatment and has 

{or {ts abject to provide improved. means 

whereby the strength of the rays pro- 

Suge thay be regaled very simply. 
Heretofore. this regulation has’ been 

effected, as a rule, by rotating knob 

on the screw serving to control the 
frequency of the trembler blade of the 
induction coil of the apparatus, the 

mgth of the 


10 


6 


ding to the prewnt invention, 
the adjusting screw of the 
: has fast thereon a dial 
‘oaring indications ‘near its per 


an pro 
of th fused panel Be 

nel of the apparatus, sai 
Formed also wh an aperture or wine 
through which may be read the ‘indica- 
fhroagh high may by ead th in 

80 such that as the dial is rotated so the 
pressure with which the adjusting screw 
ears against, and hence the frequency 
of, the trembler blade is varied. 


‘The dial is preferably of comparatively 
nage, Gee ok aes Be a8 
ments of the frequency of the blade may 
the more readily be carried out; 
aperture or window 
‘junction with the indications on the dial 
serving to enable the adjustment of the 
device to be set to any desired or pre- 
determined value. . 

‘Tho angular movement of the dial is 
Limited fo substantially one bundred and 
flighty degrees ‘engagement of the 
GEL Tandhe with the code of the, aot 
which thus serve as stops for preventing 
too great movement of the dial. 

Apparatus with adjusting means in 
accordance with the present invention it 
especially adapted for use by unskilled 
persons, because the strength of the ra 
produced is indicated directly by the 
Indications (which may take the form of 
words as oft, weak, 
“medium”, strong”, “full” and the 
like) on, the’ dial and because of the- ease 
with which very small changes in the 
strength of the rays may be effected. 


Dated the 27th day of April, 1926, 
A. M. & WM. CLARK, 


Patent Agents, 
58 & 64, Chancery Lane, London, 
W.6.2. 
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COMPLETE SPECIFICATION. 


Improvements in or relating to Violet Ray High Frequency 
Apparatus. 


65 J, Guonor Heemer Lasise Bractey, 
of 2 Bedale Street, London Bridge, 
London, S.E.1, a British subject, do 
hereby declare the nature of this inven- 
tion and in what manner the same is to be 

70 performed, to be particularly described 

[Price 1/4] “ae 


and ascertained in and by the following 
‘statement 

‘hia invention relates to high tre 
juency apparatus for the production 
get ‘Tay “5 for human treatment and has 76 
for its object to provide improved means 


mueney of the trembler blade of the 
Sue coil, of the apparates, the 
C raya 
dependent upon the frequency of the 
trembler, 


10 


to the present invention, 
e adjusting screw of the 


however, 
hhas fast thereon a dial 


trembler blade 


‘bearing indications near its hery 

tad is provided with a handle which pro- 

iets trong am areute alot in the ws 
nel of the apparatus, sai ng 
formed lag with an ver 


15 


perture or ‘window 
ay, be radon nly at 


"The dial is proferably of comparatively 
large diameter 00. thet minute adjust- 
ments of the frequency of the blade may 

be carried out 


“4 ferving to enable the adjustment of the 
wrt is be eco ay daniel ce ye 
determined value. “a3 
‘The angular movement of the dial is 
limited to substantially one hundred and 
‘i ent of the 
Get age with the ence of the alt 
riick thus serv ag stops for. preventing 


t movement of 


og 
blade, indicated in section at b, Figure 2. 
has fast thereon a dial ¢, to which latter 
inadtched wat dig Kandla othe 
usual i lating panel.f of the device is 
formed with an arcuate slot gto ive 
to the mounting of the handle 
fee Hicare 2), and also with an aperture 
rhic  poteally ie ieee. ot ia 
suitably shaped piece of glass or celluloid 
j being retained in position by a rebated 
huatal ring & bolt to the panel as 
‘shown in Figure 2. There are provided 
on the dial ¢ near its periphery a-series 
of indications, such as ‘ 
3_2-1—WEAK—OFF” as shewn in 
sigue 1; the relative positions of the 
65 dial ¢, the arouate slot g and the aperture 


60 


the 


chosen so that, as the dial ¢ is 
means of the handle ¢, the 
indications are caused one after another 
to appear to view through the aperture / 
and so to indicate the relative strengths 


dial c. 

with adjusting means in 
waza it the penn area ie 
especially a for_use by unskille 
persons, because the strength of the rays 
produced is indicated directly by, the 
Indications on the dial and because of the 


‘the same is 
to be performed, I declare that what I 
claim is:— 

1. Apparatus for the production of 
violet rays for human treatment, wherein 


there is mounited fast upon the adj 
screw, serving to control the f 
of the 


ing 
juency 


blade of the induction 


rays 
sinine Cites 1s ian Be dial 
‘of comparatively large diameter so that 
minute adjustments of the frequency of 
{he trembler blade may the more readily 
‘be carried out, and wherein the angular 
movement of the dial is limited to sub- 
stantially one hundred and eighty degrees 
by tho engagement of the dial handle 
with the ends of the arcuate slot which 
‘thus serve as stops for preventing too 
great movement of the dial. 

3. Apparatus for the production of 


to the uccompanying drawings. 


Dated the 26th ‘day of January, 1927. 


A.M. & WM. CLARK, 
Chartered Patent Agents, 
58 & 54, Chancery Lane, London, 


‘Redhill; Printed for His Majests’s Stationery Office, by Love & Malcomson, Ltd.—1927. 
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SPECIFICATION. sent 


Improvements in Electro-therapeutic Apparatus. 


I, Joszrn Hanursox Taomson Ronexrs, 
13, Wentworth Road, Golders Green, 
London, N.W. 11, British, do hereby 
declare the nature of this invention to 
be as follow 
‘This invention has reference to electri- 
cal apparatus, more partionlaniy. of the 
kind which is used for the electrical 
treatment of the hair, and has for its 
object to provide cerlain simple and 
inexpensive means whereby such treat- 
ment can be effected. 
In one form of the invention a comb 


40 


and furthermore in order 
optical effect, I may use a 
xctrode to which the comb is 
25 attached ; for example, the comb may be 
provided’ with olips which enable it to 
slip upon the glass"tube electrode. 
Tr another form of the invention a comb 
may be fitted to a hand-electrical-generat- 
ing appliance similar to the 
dynam fenerators which are 
id lashlamps. These 
t type whicl 
rojecting lever or other member w 


it 


ete, 
mechanism) a small’ electtical generator 
is kept in rotation or otherwise operated 
80 as to produce electric current. ‘The 
current so generated may be produced 
either a a low voltage oF af compara- 
tively high voltage—as in the magneto- 
electric devices which are sometimes 
employed for olectro-medical work: the 
current in these magneto devices 
usually alternating current which is de- 
veloped at a voltage sufficiently high to 
pass an appreciable spark in air at atmo- 
spheric pressure. Condensers, inductances, 
transformers, and any of the usual devices 
for use in connection with a generating 
apparatus for producing a fairly high 
[Price 1/-] 


40 


voltage may be employed. ‘The actual 
current required in the present case is 
gna, whit the voltage equied is faiely 
high and consequently a magneto elec- 
tel devies (or "a, tiny dynein lecteis 
device together with step up auxiliary 
devices) ts particularly appropriate for 
Uherapeutio treatment in the manner 
contemplated in the present invention. 
cat similar med he actal 
lectrical generating apparatus—instea 
of being “of the dynamo-clectrio or 
Inagneto-electric typo—may be of the 
type which generates so-called static elec- 
trlety, on the. principle ‘of the old- 
‘clectrical machines, such as 
frictional. machines, For 


‘suitable electrodes or applicetors (Includ- 
ing comb) for therapeutic massage or 
suchlike application of electricity. "The 
generating apparatus may, of course, be 
feparate from the electrode or applicator, 
and may be connected to the same by 
suitable exible electrical connector, For 
fie lat hand and opertad’by that hens 
the lett hand and o 1 hand, 
whilst the om, Stgit be ald fa aad 
used by the right hand, the comb beit 
connected by means of a short length of 
flexible cable to the generator. Alter 
natively, the generator may be adapted 
{@ be placed upon the floor “and "the 
sting lever to be operated by means 
of the foot, connection again being made 
to the electrode or applicator by means 
of flexible cable. This form of the device 
is evidently adapted for use in a hair- 105 
dressing establishment where the electric 


100 
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‘treatment is administered by an operator 
other then the actual user, 

‘Tt will be seen that various modifica- 
Sion and elaberations may be made with; 
out departing from 

© of the invention, and T do" not limit 


myself as to the details of my invention 
‘but may modify or elaborate the same to 
suit requirements, 


Dated this 22nd day of April, 1927, 
JOSEPH H. T. ROBERTS. 


COMPLETE SPECIFICATION. 
Improvements in Electro-therapentic Apparatus. 


40 I, Joserm Harnisox Toxsox Roxsxrs, 
British subject, of 73, Wentworth Road, 
Golders Green; London, N.W. 11, do 
hereby declare’ the nature of this inven- 
tion and in what manner the same is to 

45 be ied, to be particularly described 
and ascertained in and by the following 
statement 

‘This invention. relates to electro- 
therapeutic apparatus and has for its 

20 object to provide improved means for 
slectro-therapeutially’ treating the hair 
in the act of combing and more particu- 
larly to enable the hair to be treated by 
the effect of high-frequency high-tension 

28 electric discharge as distinct from the 
relatively low tension usual in medical 
battery and similar appliances hitherto 
employed. > 
_ The comb according fo the present 

80 invention comprises comb teeth of metal 
or other electric conducting material, and 
a discharge tube or similar electric 
ance and condenser applicator di 
whereby — high-frequency  high-tension 

85 electric current is conveyed to the comb 
teeth. In the preferred construe 
these comb teeth are integral with or con- 
ductively attached to a body of metal or 
other electric conducting material 

40 attached to a so-called violet-ray applica- 
tor tube terminating in a metal cap or 
Plug for insertion into the holder of a 
violet-ray applicator device. 

‘The manner in which the invention 

45 may be carried into effect is illustrated by 


‘way of example in the accom 
Gwings in. which j— ipanying: 


\"Wterrag first more part 
ae 

Prag Spreng yay 
65 cates a’ high-frequency high-tension 


electric generator and 2 indicates an 
“ applicator ”” or electrode holder consti- 
tuting parts of an ordinary violet-ray 
apparatus. The holder 2 is adapted to 

60 receive the metal plug or terminal 3 
which is also a nckat for the partially 
exhausted glass tube or electrode 4 to 
Bike metal bockisy or sib of tig mec 

maid Weaiey or horas 2 
65 teeth 6. 


In the modification shown in, Figure 2 
the out (ioc si coutainn by 
combining a high-frequency high-tension 
generator with the applicator handle and 

roviding on the combined unit 7 a press 70 
[nob 8 oF the like for repeated actuation 
by hand of the generator so long as el 
tricity is required 

Although the invention has been par- 
ticularly described with reference to cer- 
tain structural embodiments, the inven 
tion is not tobe regarded’ as limited 
thereto, as various structural modifica 
tions may be resorted to without depart- 
ing from the spirit and scope of the 
invention. For example the electric 
generator within the unit 7 of Figure 2 
might be located on the floor for pedal 
operation and be counected to the comb 
holder by a suitable flexible cable. 

Having now particularly deserited 
and ascertained the nature of my said 
invention and in what manner the same 
is to be performed, I declare that what 
T claim is;-— 

‘An electro-therapeutie comb come 
prising comb teeth of metal or other 
electric. cond and a dise 
charge tube or simi 
end condenser appl 
high-freq high-tension 


quency electric 
current is conveyed to the comb teeth. 

2. An electro-therapeutic comb as 
claimed in, Claim 1, in which the comb 
teeth are integral with or conductively 100 
attacked to a body of metal or other 
electric conducting material attached te 2 

-ealled violet-ray applicator tube ter- 
minating in. metal cap or plug for inser- 
tion into the holder of a violetmy 105 
applicator device, substantially as 
described. 

3. An electro-therapeutic combing 
outfit constructed, arranged and adapted 
to operate substantially as hereinbefore 
described with reference to the accom= 
panying drawings. 

Dated the 2nd day of Tanuary, 1928. 
For J. H. T. ROBERTS, 
White, Langner, Stevens & Parry, 
Chartered Patent Agents, 

Fessel Chambers, 
88-90, Chancery Lane, ‘London, 


W.0.2, and 
17, John Street, New York, U.S.A. 
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PROVISIONAL SPECIFICATION 


Improvements in Adjusting Devices for the Contacts of Electro- 
Magnetic Vibrators for High Frequency Electro-Medical 
Apparatus and the like 


I, Omartes Ancuetvs Coorer, a 
British Subject, of 25, Holborn Viaduct, 
London, K.C.1, do hereby declare the 
nature of this invention to be as 

5 follows :— 

This cages trey ta saoeerenen: 
in contol davies for high frequency 
electro-medieal apparatus and the Tike and 
fias more particular reference to means 

10 for controlling vibrators used in ‘* Violet- 
Ray” high frequency electric current 
apparatus, 

in such devices it is necessary and par- 
ticularly desirable that. the operator be 

16 able to Control with facility the strength 
or intensity of the treatment and that the 
current should only be switched on when 
‘the applicator has already been placed in 
contact with the patient's body, and then 

20 that it should be possible gradually to 

crease the output and furthermore that, 
prior to the withdrawal of the applica- 
tor, the operator can reduce the strength 
of the emanation or discharge and then, 
whilst the instrument in the same 
contact or proximity, cut off the energis- 
ing current, othorde ther is tendency 
oF sparking to take. place or a spasm 
created on to sudden stoppage and 
removal of the applicator. . 
"The object of the invention is to provide 

a control of the vibratory interrupter in 

the energising circuit, whereby manipula- 
tion and cont Ens be rasliaeceer 

5 operations and the device whilst appli 
then ts taking place be ouployed gradually 
to lessen and then entirely arrest the treat- 


ment. 

‘The invention consists of meat 
just the gap distance between the 
tory members of the induction coil and 
comprises a pivoted lever carrying one of 
said vibratory contacts so positioned and 
actuated from an external hand mobile 
button or slide that movement of the latter 
advances or retracts the one contact to the 
other. 

An. carrying the invention into effect 
and in the preferred manner, one of said 
vibratory contacts, and preferably the 
lowermost is mounted upon a spring, the 
latter being secured to a lever pivoted at 
f point beyond the contact pin and the 
end of said lever remote from said pivot 
is coupled to a movement multiplying 65 
lever or system of levers which in turn 
are actuated by the movement of the ex- 
ternal slide button or stud; thus in opera 
tion the movement of the slide stud or 
button will produce a small movement of 60 
‘one of the vibratory contacts and such in 
practice may be of the order of 16—1 or 
thereabouts. As the distance between the 
said contacts lessens, the vibration and 
periodicity of the applied current increases 65 
and vice versa, giving the operator the 
ability to manipulate with varying 
strengths 


Dated this 15th day of October, 1987. 
HERON ROGERS & C0., 
‘Agents for Applicant, 
Bridge House, 181, ‘Queen Victoria Street, 
London, E.0.4, 


45 


‘up to a point of cessation. 


COMPLETE SPECIFICATION 
Improvements in Adjusting Devices for the Contacts of Electro- 
Magnetic Vibrators for High Frequency Electro-Medical 
Apparatus and the like 


I, Cmarces Ancnetvs Coorzm, a 

70 British Subject, of 25, Holborn Viaduct, 
London, E.C.1, do declare the 
nature ‘of this’ invention and in what 
manner the same is to be performed, to be 


(Price 1]-) 


= 


particularly described and ascertained in 
and by the following statement:— 7 
‘This invention relates to improvements 
in control devices for high frequency 
clectro-medical apparatus and the like and 


2 304,845 


i necessary and par- 
ticularly desirable that the operator be 
able to control with facility the strength 
or intensity of the treatment and that the 
current should only be switched on when 


10 the applicator has already been in 
contact with the patient’ body, aad then 
that it should be possible to ine 


crease the output and furthermore that, 

as Prior tthe withdrawal of the applicator, 

operator can reduce the strength of 

the emanation or discharge and. then, 

hilt the instrument is stil in the same 

contact or proximity, cut off the energis- 

on BE EE str a ‘a tendency 

for sparki oF a spasm 

created duo to tudden Hoppoge and re- 
moval of the applicator. 

‘The present invention provides a par- 

ticularly simple and effective mechanism 

2 for controlling the vibrator in such a way 

88 to meet the above stated requirement 

‘The mechanism according to the inven- 

tion comprises a button or other manually 

ble slidable member, a pivotal lever 


equivalent connection 20 that the sliding 
movement of the button is converted into a 
rocking movement of the lever and a fur- 
ther member by which the rocking move. 
85 ment of the lever is converted into a 
reciprocating movement which is reduced 

‘in amplitude as compared with the move- 
‘ment of the button, the movement of the 
last-mentioned member being employed 

40 for adjusting the vibratory contact device. 
“According to a subsidiary feature of the 
invention, the last-mentioned member con- 
sists of a slidable push rod coupled at one 
end to the aforesaid lever and at the other 


46 ond to a springy plate carzying one of the 
contacts of the vibrator. 

‘to a further subsidiary 

ar of ha aventon an pr 

tion of the button is provided and the 

50 mechanism is arranged so that movement 

‘of the button in a forward direction from 

the “off” position first causes the con- 

tacts to touch to as to bring the induction 

oil into action and then reduces the 

55 Las ryt be er the vibrator 

and the core of the induction coil so as 

dually to increase the strength of the 

‘The “invention, will be more readily 

{60 understood from the following description 

with reference to the accompanying draw- 

ing in which a“ Violet-Ray ” high fre- 

uenoy apparatus embodying. ad{asting 

mechanism constructed according to the 
65 invention is shown partly in section. 


‘The apparatus shown in the drawing 
comprises a body 1 adapted to be held in 
the hand of the operator and equipped 
with a socket 2 into which the applicator, 

8 portior of which is shown at 3, is in: 70 


‘The body 1. contains an induction coil 
4 equipped with a vibratory interruptor 
comprising a vibrator 5 adapted to be 
vibrated by the magnetic attraction of the 75 
core of the induction coil and a contact 6 
which is adjustable towards and away 
from the vibrator 5 for the purpose. of 
regulating the strength of the emanation 

or discharge produced. ‘The vibrator 6 is 80 
‘carried on a springy piate 7. “The contact 

6 is carried on a springy plate 8, one end 

of which is secured to'g fixed support as 
indicated at 9 whilst the other end en- 
gages an annular grooved sleeve 10a 85 
secured to a push rod 1U mounted to slide 

in suitable guides provided for it in the 

spool flanges of the induction coil 4 and in 
the base of the casing 1. 

‘The push rod 10 is pivotally connected 90 
at its upper end to a bell crank lever 11 
having a fixed fulcrum 12. “One arm of 
the bell crank lever is slotted as shown at 
Ma and is adapted to be actuated by 
sliding member 13 equipped with 
which engages in the slot La. The sid 
member 13 is guided in a slot 16 forme 
in the casing 1 and is held: in place bj 
means of a sorew 16 which passes throug 
a plate 17 mounted to lide an the exteral 10: 
surface of the casing 1 and engages in a 

hole in the part 13. 
1 plate 17 can 


tor 5, 

In the position of the parts shown in 
the drawing the hand control memier 17 
as at the extreme downward limit of its 


movement and the contact 6 is out of con- 111 
tact with the vibrator 5,s0 that the induc- 
tion coil 4 is out of action, 


it reduces the Tength of the air 
movement reduces the e 
between 


ep the core 4a and the vibrator 

the wring fo the gresier tg 12 
o7 m 1! 

placed on the epringy plate’ 7. It will be 


Seen that the strength of the disch 

is at a maximum when the part 17 is at 
upward limit of its movement. As the 
part 17 is moved downwards the strength 18 


504,345 8 


of the discharge is gradually reduced. Fur- pin and slot or equivalent connection £0 
ther downward movement stops the dis that the sliding movement of the button is 
charge s9 that the extreme ‘posi- converted into a rocking movement of the 
tion of the part 17 constitutes an off posi- lever and a further member by which the 
5 tion. rocking movement of the lever is converted 40 
‘An into a reciprocating movement which is re- 
duced in amplitude as compared with the 
control menther and the slotted arm 11 of movement of the button, the movement of 
the bell crank lever are arranged so that the last-mentioned member being em- 
10 the movement imparted to the push rod 10 ployed for adjusting the vibratory contact 45 
and hence to the contact member 6 is device, . 
greatly reduced as compared with the 2. ding to Claim 1 
sporagat of the manzal contre member act a ldale push vod coupled atone 
This ent enables the oj ists of le p ‘coupled at one 
15 tor to adjust the length of tho air gap end to the said lever and at the other end 60 
between the vibrator and the magnetic to a springy plate carrying one of the con- 
core with great accuracy and thereby tacts of the vibrator. | 
facilitates fine adjustment of the 3. Apparatus as claimed in Claim 1 or 2 
of the discharge. ‘The relative positions wherein movement of the button or slid- 


springy plate 8 carrying the contact 6 may ibrator to touch so as to bring the in- 
adtated by screw cd then gradual! 
TOeup and down on the red £¢ Of the air gap between 
faving now particularly described and ‘and the core of the induction 
25 ascortained coil so as gradually to increase the 60 
tion and in what mann: discharge. 
performed, I declare that what T-claim 4. A control device for high frequency 
: ical apparatus substantially as 


i lectro-medi 
TTA control device for high frequency herein described and as illustrated in the 
80 electro-medical ome Seay Soonpanying crowing, eee 
iting eurront is produced by means of Dated this 17th day of October, 1038, 


© 
fan induction coil equipped with vibratory ‘HERON ROGERS & CO., 
contact members comprisi ‘button or ‘Agents for Applicant, 
other manually operable sli ‘member, Bridge House, 181, Queen Victoria Street, 
85 8 pivotal lever coupled to the button by a ‘London, B.0.4. 


Leamington Spa: Priited for His Majesty’s Stationery Office, by the Courier Press.—}10 
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soptereccets 3 Fogh Feary Viale Bas Apsstatsd 


marae Haibane Sere py to 
be particularly described and ascertained 
in and by the following statement 
10 This “invention relates to high fre- 
qumney vila ay apparatus for medical 
treatment with high frequency currents 
of the kind in which "a, vacuum-tube 
electrode or ‘applicator’? is supplic 
h high frequency ourrent produced 
means of an induction coil. and 
transformer, the said induotion 
{raasformer’ being mounted coaxially in 
tubular insulating handle provide 
90 Gue end with a soskat for We reception 
of the, yacuum-tube electrode or “* appli- 
ator ‘of apparatus, the 
hhigh tension circuit is contained entirely 
within the insulating handle, and 
265 flexible eonnecting the handle to 
‘the main current supply carries current 
oft safo vol 
‘The object of the invention is to 
go Provide an improved construction of 
aratut of the kind above refered £0 
in manufacture 
in 


wedecrling tthe Invention, the 
estan comping" ain 
85 tubular construction "containing the 


Euimotion con apd = forward a 
fitted with an internal sleeve or tube 
upon which the ‘Tesla transformer is 
‘mounted, ono end of the secondary wind- 

40 ing of the Tesla transformer being 
nected to a, contact member located inside 
the said sleeve or tube so as to make 
gontact with a vacuum-tube electrode or 
445 ; applicator ™ when the latter is inserted 
45 into a_ socket for it in the 
forward extension. 

‘The nature of the invention and the 
manner in which the same is to be pe 
Yormed will be fully understood from the 

80 following description with reference to 
Hg ccromenring drewing in. which — 

Se a sectional view of an 

sppiice somteuced according to the 


[Price B[-] 


preferred form of the im 
Figure 2 is a cireuit diag 


Ja the the 
pieseoy Samer! or he main 
tub y oF casing of the appliance, 


tion, and 


casing being ” made 
vuleanised ‘or other suitable 60 
Tatoral and be i of such dimensions 
that ft oan readil in the hand. 

he caring tS cheed os ie re ak 
by means of 2 solid “fe ‘or end wall 2 
carrying a number of metal rods 3 (two 65 
of which can. be 


scana Gine 
pes bbin flanges 5 and 70 
being thus supported within the casin 


1 im a position approximately coaxial 
therewith. 
One of the rods 


3 projects forwards 
beyond the forward dot tthe induotion 76 


coil 4 and carries a 


90 


ter continuation of the 
fom 10, the terminal member on the 
nd of the shank 11 is thus brought into 
contact with a suitable contact device 
Tocated inside the tube # and connected to 
‘one end of the secondary winding of the 
‘Tesla transformer. This contact device, 


which is ‘not shown in, the accom 
i aa 


‘in specification of 

lication for patent No, 281 
ial No, 513,938), 

Eat Eo 2 

with a 1 

pert ra eg Gye Mame ger tal 


95 


Price 23p° 


2 526,902 


the transformer. The annular 

between the tube 8 and the outer walls of 

the forward extension 7 may be filled with 
paraffin wax 15 or other suitable protec- 
5 tive insulating material. 

‘The vibratory contact device 16 of the 
induction coil is conveniently located 
between the rear end of the induction 
CT es Pomme At 
resiliently mounted “ fixed” contact 16a 
adapted to be adjusted by means of an 
external button or slide 17 mounted on 
the body 1. ‘The button or slide operates 
a bell crank lever 18 fulerumed on a 
15 bracket 19 fixed to one or more of the 

rods 3, the movement of the lever 18 
being transmitted to the “fixed” con- 


tact 16a through the medium of @ 
slidable push rod 20. ‘This control 
20 mechanism is described and claimed in 


speeification No. 504,345 and need not be 
further described herein, 
The plug 2 carries suitable terminal 


inserted through 


openi 

for it in the base plug 2. This cable may 

we connected to ordinary supply mains or 

to any other suitable source of current 
80 for energising the induction coil 4. 

induction coil has a single wind- 


The 
ing connected at one end to the vibratory 
contact 16 and at the other end to one of 


the supply terminals 21, the other suj 
85 terminal 21 being connected to. the 
oa (seo Figure 2). 


coupling 
primary’ and secondary circuits of the 
Eransformer. j 

In the use ape aia ee] the 
operator grasps 4 part Land can 
sy The radiation to any" desized, part 
Ol the body. ‘The flexible cable 22 is 
required to carry only mains current of 


comparatively. low voltage, the induced 
current. cireuit being contained entirely 
within the handle part of the device. 
Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
bes performed, we declare that what we 
1. High frequency violet-ray apparatus 
of the kind referred to wherein the 
handle comprises a main body of tubular 
construction containing the induction 
coil and a forward extension fitted with 
an internal sleeve or tube upon which the 
‘Tesla transformer is moutted, one. end 
of the secondary winding of ‘the Tesla 
transiormer being connected to a contact 
ember located inside the sleeve or tbe 


so as to make contact with the yacuum- 
Tube electrode when the latter is inserted 
into a socket provided for it in the 
forward extension. 


2. High frequeney violet-ray apparatus 
acconting to | I wherein the con. 
denser required for the oscillatory 


Girouitig"“ocated inthe main body 
between the induction coil and the Tesla 
ve tigh jolt ( 

3. High trequeney violet-ray apparatus 
acconling to. Clain 1 or 2 wherein the 
induction coil is supported. by. means of 
ods upon a plug or end wall whic clases 
the ee ev of eat bd 

4. High frequency violet-ray apparatus 
according. to Claim 3. wherela the 
Vibratory contact device of the induction 
toil is located between the rear end of 
fhe induction coil and. the plug or end 


5. High frequency violet-ray apparatus 
comprising a. Tesla transformer, con- 
denser and induction coil mounted in a 
handle carrying the vacuum-tube elec- 
trode or applicator cubstantially as 
herein deseribed and as iustrated in the 
accompansing drawing. 


‘Dated this 24th day of March, 1939, 
ST be bestia? 
y icant, 
ride, use, 
181, Queen Victoria Street, 
Yondon, B.C. 
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PROVISIONAL SPECIFICATION. 
4n Improved High Frequency Electrical Apparatus. 


1, Josermt Bexsanp Bower, of 17, 
Chureh Lane, Merton Park, Wimbledon, 
British subject, do hereby declare the 
naiure of this invention to be as 

5 follows :— 

‘This invention, for ax improved high 
Arequency electrical apparatus, has for its 
object to provide u portable and compact 
spparaten ‘for uso.on ordinary cammercial 

10 electric supplies of various prewures to 
emuble cusrents of much higher frequency 
than those supplied by commercial elec- 
‘ric generating stations, to be obtained ; 
alan to provide means for obtaining a 

15 sccond current of low pressure aud more 
normal frequency suitable for heating a 
cautery instrament or other suitable cle- 
ment for lighting a small lap. 

‘As is well known, these high frequency 

20 currents anay be obiafued ns cireult ¢ 
taining a ly ‘ioned induction 
athe Sete tae 
tained in a condenser to be Sing 
‘aeross a spark gap, and yk an enduc- 

25 tance referred: to below us ch fre- 
‘quency ooil, the three being connected in 
sori 


1own method of charging the con 

denser preparatory to this discharge 

30 entails the use of a coil known as a kick- 
ing coll, and which is in fact a coil 
‘wound on a core of iron wires or laminated 
stampings, #0 as to have & considerable 
inductance. ‘The kicking coil is con- 

'35 nected to a souroe of electricity through a 
switch arranged’ automatically to open 
and close the circuit rapidly. The eon 
denser and-high frequency coil are joined 
in series with one another and the remain 

40 ing sides of the oondenser and high fre- 
queney coil are connested one to cach 
side of the switch which, when open, acts 
as the spark gup referrad to above. 

[Price 1}-] 


Iu order to utilise the high frequency 
current, it is usual to employ a secondary 45 
‘winding on the high frequency coil, this 
combination of high frequeney coil and 
ils secondary being kuown as & high fre- 
quency transformer. 

According to this invention, the kick- 40 
ing coil, together with the switch or con 
tact breaker arsociated therewith, also 
the condenser and the high frequency 
transformer are arranged in compartinents 


formed in a box by Yertical partitions 5 


secured to a horizontal top plate or inner 
cover which exteuds across a pottion of 
‘the box and carrics the terminals, hand 
switch, contact breaker adjuster and other 
adjuncts of the apparatus, the said perti- 60 
tions and top plate forming a readily 
removable support for the variocx parts of 
‘the apparatus, and when in position pre- 
feratly lenving n tree apace fr the rerep- 
tion ‘of various accessories of the 65 
apparatus, A’ dewply recessed lid is 
hinged to the back of the box and covers 
the whole af the top and is provided with 


“spring clips for holding electrodes or 


other adjustments of the apparatus, 70 

Tn one wey of carrying the invention 

into practical effect, the main parts of the 

apparatus are arranged in three separate 

compartments formed in the box By two 

fle vertical, partitions, extending 7 
m a horizontal plate or inner cover 


portion to the bottom of the box, and a 
third partition exlending along the box 
at right angles to the and divid- 


ing the compartmented space from a free 60° 


spare which is left in the box as afore- 
said, but is not covered by the inuer cuver 
or phate. 

‘The working portion of the apparatus 
is atiached (0 the vavions partitions and 85 
the inner cover or plate which me of 
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To ait whom it mary eoncorns 
"Beit known that. Tronas B, Krswarbe, a 


j sevies wit the wires seand w of tho main cie- 


full) of coarse wires wound about sores wa 5° 


iain ofthe United States and a reaidunt of | maynetieally connected fa a closed eiveut at 


Boston, in the Commonwealth of Massachus 


s sets havo nventol an Improvement fa Van | aa 


Iie opposite ends by laminated armatures 
Imported ina sbonte rather sie 


ble nduetive Resistance of which the fol | ble frame 


Towing desce pion, in conneetion wth the ae 
compangiag drags, i spetfiation, ike 


Tetterson thedravingsvopresenitautiee part. | 


vo “MT present appar bus forts object the 
provision of a inactive resistance enable 
Df aceunateadjastaent for zat the a 
rent withont however, consuming the current 
9 regula 

"The preset apparatus is iptonded to take 
‘the plo of the resistance-coils or rheortts 
feommoply used in eoonection with alternating 
tearent ic, as wll known, eon all 
the unesed cufrent, seting to eat. down the 
20 extrent simpy mterpening sc an amount 

ff resistance a wl ute extra curveut at 

fat points and thereby prevent its se farther 


fang. 
Tes wll known tha an alternating clectre 
25 cincuit operating in conjunction witha close 
Inugnetieeinent produces the grenttamount 
‘of inetive resistance, prota fae, 
Sstance to sch aa extet as to be practically 
Probie of the passage of ang current 
3° Accordingly I base my invention upon this 
act, my invention gesing in providing spe 
al means for varying a mnunetic circuit used 
Jn conneetion with the altemnting current 
‘wfc Hi desired to regulate 
Tn tho dewwingsy an which T have shown a 
priferred embodiment of my invention, Fig 
sro plage oon fort he 
Apparatin. "Fig.2 ina front end elevation 
Big em verdant ie show 
40 ing the aljstale woige ov airgap mustor 
Invaid elovation. “Fig. is a fragmentary 
iow, largely diagrammatic for illustrating 
the theory of operation ofthe device. 
‘he genoval eacnree of construction uscd 
45 in conpeetion with my invention resomble a 
phir of solopoils whose cores are joined wo 
Focm closed magnetic vrei orapssing ob 
poste eos «a (eonnected, respectively, th 


3s 


“The pss muy vention St yori 
means for varying the magnet erent fom, 
‘hse metic eitenittoamoreor les open 
‘umeti cient, an while this may bacoou= 
Pls in varios ways T peter to area the 
‘hesired result by interpesinganaigap. For 6 
this purpose 1 Gut the laminae at one ond of 
the iseraments heroin sown a tho lane 
& eanaversay,soastoatfectacightly wed 
‘Shaped opening tis opening being bridget 
fone per and nderses by tea nonanage OS 
sue phase forging the desired atvangth 
find permnener of position. In thisogeniog 
UL mount a wedgershapel! meer also 
Dreforay lamina, the laine. however, 
extending veruiealy ass eleaely shown i 70 
Figs" Lund 3 Snstond of extonting horizon: 
tally, asthe other lin do, The of 
site sides of thie wae are onky ligt 
Aivergent extending pseoxinatey at right 
now vo the path of the maygntie Max, there- 95 
Syrredueing the pall thera, ad lease tore 
‘Enospecialstraih or tondeney diercot to move 
fer tho inductive ifonee of the wlernnt 
{ng current In onder to stl Furor render 
the sui rigid, however, a also to Iavare 80 
Drosiion of thovement tnd all-cinean 
Seanes, ns fs cess ip oer to mala 
She ainasp even ao tno init aro 
‘Mlustments, Tgotat the aegap adjuster or 
Iwalgedeviceaton goide-rodsut a slidinaly 
Ionted nm frame oy eocured fast to ie 
Ds of as inflow! abt. “On the acer 
Po of these ras ta iasectred nore bar 
fre and in thi nut gthumb-sereve 
‘works, ling swiveled at in th ond ot the 96 
Ena sag tro ay terla wihoat 
rgying onan 
From the forazang desertion it will bo 
xis spol by atin i und 
"e" alightly ome way or the othr th 95 
Iost delicate adistment of the wedge 


a 


r 


takes plas, thereby seywatng with extreme | 
fcctraey and ies the ale-yapp Zor var 
ng te manetie Hel trom slosod civ, 
‘hore the' How of cursed is practically 
Hopped, to an onan creat in whfel morale 
the phenomena of the onlinary inéuetane 
fotki ey simply e-eoil apound aeoro ith 
tiv open niagtie feldspar and the 
ow of caren sont cigity Checked.) 
“Ae already stato, ths device fs to be sed 
with an altergating enrvent which opariie | 


onneetian with « tnagootie Held. a follows 
Waving prodacid che maybeti tai by aware 
of current owing fn one ditetion, the suc= 
seoling waren flowing in the, gupnit dire: 
ton, demagnetizes the same Held whted pro- 
‘ined counter cleetromsative. faroe athe 
winding, thus hing buck te ow of the 
‘ain eutrent and so oath cach sesevedinge 
‘sltrpation each wave ise demtaguetiing he 
previous polarity, thereby creating a countee 
Elsctromotive fon whieh snppreses arthoe 
fiow ofeurvent.” The winding shold have 8 
saiciont number of tarns to peedgen a cone 
te lero force eel to tat of Ue | 
iain curveat. “When the magoetic ld is 
entirely lose, the alternating current snot | 
‘nkeheckeay but pracially stom, aad by | 
Feason of the deliate adjustment of the alt 
‘gap the mugnetis elds rendered more oF | 
Fe clove, nooring tothe effect which tis 
desired to prose tion the peseage of te | 
falicrnating’eareent. The current is ipl | 
‘heck oF stopped to a more or les degree 
fovorling to the adjustatent of the aleap, | 
fi not consnmed, and hence great | 
io ower tht Source of eer ts | 
hice 

In consteueting my apparatas E prefer to | 
Intorpese ane pr moresheeta of mick o other 
Srsfiton he mayeto ele ied 
Ala for the purpose of oruivally regula. 
ing the insteument fo the minim aasoan 
Gf current to which is deitod to respont, 
or insanae it  eonvonisnt to have the ap: 
Jpraisrialy bat to permit the Bow | 
therwthrough ofa corte tse minim er 
eat when the af-gup i entively clove, and 
{ily is necomplisbed by ‘ntarposing tn tho 
etl certain Bred Uacier tie mastic 


m the foregoing description i will Ie | 
exidont that my favention is capable of 8 | 
‘wie variety of ermbodiments ati aceandingly 


peers 
ace 
siSespunante ce etre 
ieigeltitey cestode 
adage iene 
pene coe 
Secret ce i 
Seve etn nee a 
eee 
Tider onc 
wg ome ae ee 
ieee aedal me 
SSS uci heat Se 
2 tinned omar 
igri ieee: 
shots metal cette ie 
ihsbesloe ome a 

2 est tn mpi 
Psi eh me eines 
snakes a cele 
Sea einai tn 
ietieclan ot eer 


9s 


25 


| esting meant or movingrsid member town 


find from sui alge 
1. Avariable ndnetiveredstanee, compris: 
ing avapprostiataly els magnet eld i 


ns 


Tite not intend to limit myslt to the form, | cing pposite cores indopautoat windings 
arrangementandepoeiiccombination of parts | on stil Yespocrive cores, sad maypatie Gold 
itesin set forth exceptingas othermiscspect | atone end of said respective cores hviow an 
Fed do ela evgup Forme therein, saline plas con 

Having «scribed my faveation, what 1 | Hecing said coves an Drdiag sald alvaza, 
claim ar pew, and desive co evure by Letzers | a magoetie clas menbee for Fegulatng ths 
Patent ofthe United Sates, ie | estent of said sigan, a feame eatey'ing sa 

“LA variable inductive feistance for the | tember, and means for adjusting si tetn- 
puryose Set fort comprising oppest, inl bar with relation to said wire 
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Perfectly soot curfnce being formed on 
pe ie ee 
Th many Kinds of construction where 
Bho attfaces shall be very smooth, for in 
Ee se el ey ee 
Sa ae at tie 
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responding end of the other strap by to 
tod 9y and the ole ends of the bo raps 
io eucad fogtier byte wot 10 hig 
iota ine ob {03 on 
Sule perheny of ike tre ates nt the 
ud olfeandd “ihe bo tie res ae ens 
feted tngetier by links Iii. An een: 
Teed tare bythe od 10 a ech end 
{Reset fhe red 10s povide wih lover 
fr where sab dum may be ected 
Br solange aid rot 10 the soos 
12,13 ae tated na manner to low oF 
open te scape 8, according tote. de 
Uhm of ela of tis wa Sey 
causing Ene saps io grip or liken tae 
fd a te case ny by of cho arm’, ‘The 
aps ae lossaed for i pacpom of pe 
snag adjoint of fhe hanger on the 
fn Sand are honed agent cmp the 
Hanger inte adjantod poston.” When the 
strays are Toosened the. anger_amay be 
fared te crt aso vag the rush 
peut of conc with te ens as shown 
AP ote ean’ Fle i an hp sea 
tna then be Sena io ld the Soh In 
aid inppeaciee poston 

“tras prefer 
tend! form: he toe oft olen 
iting st inco clini ent ich 
Strum ton shat 10" The bein 
fee preferably shore and "Sid the 
ie nth I'he depening ams Ft 

‘ay rly ajstng the hanger ail 
on then 9 de brisk may Ue yoone 


fo that the inisler will ith tho 
Bate ofthe mtg vatier S's shown in 


For the purpose of cleaning the blades of 
the entier 2 the brush 6 should be rotated 
fomsnovaly gn the cutter 2 i ing n> 
{ited and is important that it shonld be 
ec ino atthe res 
Of the brush wil engoae particaely with 
She cating eds of the aden ofthe ton, 
Svence they shouldbe rotated a0 that the 
travel nf the bes il of the bral of 
the nosh wil be the sine reetion we, 
Chey ary in contact eth ene olen, but a 
‘lferent speeds. Ts preferable to have the 
Grane travel foster nn th, cian. A 
‘suitable means of accomplishing is resale 
‘may be employed. Th ameans shown are 
te dollows 

Mounted on, the end of che spindle 19 
which rie he ao toe i dy 
gear iy which enguges with a year 
Mounted on the ara 3 hes Evo gery 17 
hd 18 bein tone ope. Mounted fast 
fon arm 8 isa gear 9 of smaller diameter 
than th’ gear 15." AS shown in the se 
{nga geo Mis forme integral. wish the 
{par I Said gear) engages with an idler 
TTmouneed on astad 29 canted in one of the 
vs asm? ot mit Ser cgnges with a gee 


ry 


6 


' bristle bens 


‘ 


o 


23 mogntd op the hrsh shaft 14, The 
a A et 
See 

AIRS feeltion eh he te 9 nabs 

Sa a eta kt 

‘ttn tl aw tate af in Pigs 

Saag tt etdh ot atte Ste 

Seat Oa he cont ering tt 

Cetera 6 Sen ke he oa 

St eae em ot eit 

Slee of ad al a 

te ghay deen ‘n ay ae ot 

Mader “etn the ois of He mal bie 

ae nr 

a a en 

Nyce ana i en i ote nny 

ae tes ats te cei of tes 

Ce i eth a 

ek puis of alder le 

ihe psig of pol borg ce lade 
sayy oe hs re ont 
int hdnas t table ating 

Ppa erred 

trent oc ca ata te 

Hieeins data bar tt soured the fol 

iigregranas eed ea 

cre ual gat he cae tae 
cig ot al ch ae ee 

Sa eee ene cay ae 

Dadhere io fat car, Seif Th to a 

en ete ta ey 

Eetked aan t the ndesef a ctuets 

ro a tt ey 

ep ere rie heer 

At tay rat rao othe Gate 

ati oe ht SES cae Phat aed 

eee Soak Ee 

Aap Sh aon fh Rend fees 

Sete ach ae a oe 

Ra eta te 

Rete coach Sate? a 

er ee 

Ee ee tn ee ohh 

inl see sai ati 

stile cell ce 9 tao 
fa on chee ita ata ane 
sie fey ts rule aS ie 

Smad aa aero 

Sito berewee eres “Sy Sat st 

Beeman enon, Saat 

Til erm Sst" 

Fe feniet e omel igh 

Teter at ate gee 

Bey lan PES ie Se 

UP unless Sones 

SS HP wie he dr nl 

Tae rr ae wren 

ark na i 
“Ee a eR muna wih 

oi Sat arte beh emg 

ice te peigterstae ot atte 

Be ee eh ne salt ne 

ote 
Moo rl ned nt hav any iepedent 

mnt fr wea he Sn bar at 
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cause to rotate by its frictional eontact 
with the bash so that all porous ot the 
periphery of the of rl wil susceasively be 
Brought into operative contact with the 


‘While T have describe one form of at 
tachment fort milling chloe Whetahy the 
Hiatt et ten ate el soot 
tally desing the rotation of the etter 
{io hot Tntand to Tit th-clnaos 0 tbe 
tcicuae fongn of auechnien, showy ai 
Intaniss being Wstrative of ome form of 
means for eating the Dates, My dave 
on resides broadly the idea of ala: 
Stotally cleaning the esting ee of the 
ws daring i snovement’ of the entar 
iter each operative contac, of blade be 
fore it again comes ino operative 
rent withthe metal which sing mle, 
Grin other word, resides roa fee 
Stethod of enti down the surface of = 
Tova plate in such mess eons 
Keave 4 smooth surface seer i milled 
Aon, id method consisting of removing 
fhe metal trou the surface ty 4 cuter and 
‘itsning the cueing ge of Sch blade aa 
Camutialy” each tine afer it leaves the 
Sct before ain comes to contact with 
Bre meal 

‘Wht T claim is 

1 In combination with a milling machine 
Iain rodney eater rotary brite Drs, 
srhone as extends ae with abe axis of 
th oho ih al bh is 
Sora stppording shaft porliel 8 
iteasis of sai rush, means for ajustaly 
dosti sul poke aid sate to maintain 
Sie Evel whe heat 
ter, the yoko tein adja to change 
ikon of tho bras turd and away from 
Esta sod ens or sain the 
‘yoke in iis adjusted postion, 29 thatthe 
rsh tay be aon either fa enn 
ont ith ge eattr or enttely free 
Ur elle, ay dered 

9."tn combination with ailing aching 
ving orotasy etter, rotary bah whose 
ass patel withthe avi thn sna 
‘noun fn mba bra otal 
Tneatod Wat the fnush shane with the 
‘ler arg the ron, a tary 
ig vol whieh engogee with te periphery 
cf the bray throngiowt the length ot the 
va end ns with pret on sd 

Boia combination wth smiling machine 
dnaving @ notary ming” enter, © Tolaey 
Inch hose exis extend parallel wth tis 
‘ci of the opto and means or supporting 
Se Tintin oh deta 
Std stpporting means comprising «shale 
sii exende ara with th ai of the 
Trash and of the cutter strap njastaby 
‘cured to said shay an_ arth projecting 
fom said ebap and’ beving” hate tn 


s 


rehich sid brush x journatd, sid strap 
‘ang stabi on sd tafe wher 
eanog forthe reas scaly adja 
tovvar the poston of the beh with tela 

onto he cen 
“hn combination wich g milling machina 
ating rosary milling enters otery 
Dr ne aes prah ith he 
{sof the cer, aud meats for sporting 
SS rea ston tothe te 
Sid surpacting means comprising 9 shail 
‘Shieh eine faralial ith ibe ais ofthe 
Troch andof the exten a strap adjostably 
‘rotted {0 said shaft, an arm pojeting 
ftom sald. strap an Taving bartgs 
‘hic said brash jonmaled sil strap 
Teing sajustable on sod shaft wheraby te 
‘eating for ee beh aly adjust 
tovvary the positon of re bisa with Tela 
lon tothe ents a ong tll ala at 
phigh 
Siig oll Se pivotally donmeted ia sch 
tn Ua 
Donhery of said bra 

#.inconbanton wit a ulling machine 
cin ary ing oer day 

ron locate positon to enaver the 
sof the extern the rea aod 
fur adjueate mount for there "aud 
snot being adjertable to bring Ue brash 
Into poston Up etaage the ble of the 
fe an to chit dhe bow out of engae 
{ng poston, nit zane formulating 
AE atoonvidh the bre fn dhe adjusted 
renin ihr gage sae 
[er oeniely srs from engeging postion 
swith he euler, desired 

‘2 In combination wits nace having 
1 Yottry ming eater, «rola rl 
Incense holding de brash gy tht it toy 
{rl be located pation to engage the 
Binder of de enter Goring the ronan er 
{nfs poston hare i willbe ot of 
Tend withthe eae, and means for aa: 
taining the brush inthe adj. postion, 
sStherin ang postion wit the ete 
‘os eniely one of ehguging postion as de 
siete 

"Fin combination with amilling sachin 
Ising 9 Tokny”malling” caer a bras 
wich extends alongside of the omer = 
ll lage, tsa for holding the brs 
s psition fo engage the bs of the cuter 
‘uring tho rtaios mean for eating Hoth 
the itch and the etter, an 9 reary ling 
fpember “which ‘engugee vith the. brash 
rongont the entire length of the brah 
si ery oi ote fr ate 
Brash ad will nee rote fa on 
Monteith each oder, 

rip combination thx milling machine 
during 9 roeey milling ete, 9" stare 
Ins brothy mean for olding he hash 
in's pesiton (0 engige the blades of tho 
tte ding the otto, teas foe not. 


soll ears wpon the 


a 


ing the enter ana dhe rs, sna moa for 

Atdomatcally applying oi tthe sa bros, 
diurng th station 

3H elation wih ailing psig 

' having rotary one, aroha. bisle 

Duals meee for hold he rts inn 

onto to engige the blades of the cater 

teing’ ch "rolation, means for rotating 
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the ter an te th sc ta 

ember located in poston to engage sil 

Eri ben sid ond tary eter 

tring provided with an oll pad on is periph 

fry whereby it maintains the ends" of the 
rates of sid at irush in an oy tate. 

Tn testimony whereof Falke my sgnatare 
"HIOMAS B. RINRATDE. 
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ry Vorsctang zur EreugugeletrischerEntldangen 


Die acueriche Entwicklung auf slektrichem | Acndarung dss Witertandee des ewishenge 
Geb, insberondere in Ring ser expen- hatte gstOnmigen Dieletekime rerselar 
‘mentdien Avbet mit siaisber Elekvciat et | gemcht” “Aus den Zelchoungen, In deven die 
forder Enilafongen ron solch enormem Po. | hier vom Erfncer angewendee Einishiong 
tent beawe Mengeo aulgespeicherer Elsi | vernachauch i, eset tan, dfs eine Aa 
iat, das die dbichen Vorrhwuogen, indam | 2al Siulen g? angeordoet is, auf deren obere 
Sie ishr risch unwirksam. werden oder der | mit Gewinde verehene Enden Mater g ge 
Zentoring unelegen, unsurcbend geworden | sheath snd wit Schullern au AuBelsn der 
sind ‘eren Scheie oder Plate g 

ister Ucbdland wird der yorlgenden | "Die Gegenscheibe g rut auf ener Unter. 
Brfndung genute beciigt durch de Ver" | lage ofer einem ‘Tisch gts se ist lose in 
trending: des bekanten “Koblracseh'schen | einem Sauichan g® gohan und witd Tr ge- 
Piatencondenatrs als Funkengeber aur Bs- | wobnlch gegen thre Unteriagegezogen durch 
ry zrogung osilrenéer Entladungen, d. hes | eine Scheaubenfeder g, welche in mem von 


‘oid de Enlodung bewitt vermivelt xveier | der Unease berabingenden Gehtuse gan 
Unter Belesung ines "Funkenraumes sveng | qeocdne! ist Diise Feder g* st sich ait 
Paral siander angcordncen Flishen von | dem vnteren Ende: gegen den Boden der Ge 
(lier Auedehaung tues und it dea abvren Ende gegen cine 

Die Erinung iti sei Beipicten in den | Scheibe g*, welche durch eine Scusube g® 
bllagenden Zelehnungen vernschalch. | fsigehalien ist deren Kopf in der Scheibeg 

Fig. avgt in Setenenscht cine sehr ci | aur" Cenriong deralben' verenit it Die 
Jacke‘ Aafhrunylon und Scheibeyy st auf der Untescite mit einer Ane 

Fig.2 in gleich Dutstlong eine it Kab | zal, auf der Zeichnang 2B. dei, Veisfongen 
vorichtung “Mir die Eniadungspsten yer. | vershen zor Asfuahme der okeren Enden ron 
Scene Absnderangs Fig 3 ist Sie Oderenicht | Silaen g™. Letere snd yon genau lecher 
au Fig. 2 Linge, “So. dais sie die Schete g_ absolut 

Die Enladungieektroden bexchen aus den | panel sar Geyensceibe g! halen.” Von der 
saellean Patan oder Schelben gq’, welze, | Untescte der Untrage g mgt noch unten 
tit mBghicst ener OberBache varshen,sreng | cin Zaplen g' (Pig. 3} welehen des gegabete 
Paral" einer angeordne sind; er Lat: | Ende g™ eines Hebe g" miss, der in g™ 
fauai ovachen de Plten bidet deo Fuoken- | drehbar auf ener Steg!” gsloger fo 
rau, Je giier de Ssheben sind, tm a9 | folge diaee Einncbtung it die gunausste Ein- 
fpOttre Condensoreapaiut besizen se und | stung ia cnfacher ‘Wese emégicht,indem 
Sicch einen un so" weiteren Zwichenraum | mon durch Drehen des Hebls (asc der einen 
losen ie Funken Shecrcblgen ‘ler anderen See) den” Stizen gi" cine 

‘Die Scbeben beew. Putte gsind behut | grotere oder gringere Neigang ertellen Und 


Andurch. dem Abstend rchen den Schelben 
(ea emeprechend vergrtere und veringern 
fin. "Die Muriern g diene grObsrer Bin 
ficllng durch Heben oder Senken der oberen 
Sehete 

Iden Fig. 2 un 5 snd habe Scheiben gg! 
in Verbindung mit Waserciculatiosrohren g* 
eit, ont oder Erwtrmng unter auiege- 
Sraithen Uastanden begegaen zu Konnen. 
Far gewotche Umetinde st diese Voreehrong, 
vollig Uber 

‘Sind die Schein suf den. Entadunge- 
fuchen collstndig oxy, so kann man se 
‘imenden tnd di Kebveeen als Basdungs- 
ficken benulzen, Sind such disse oxy, 29 
inns’ die Scheiben Ichthersumehmen 
tind blank mschen, ohne eie ther Bisel 
Ingen 20 stron 

‘Div Erindng.ermdglcht ster Eatwicke 


Jung von “nue weng Warme die jabe Ent | 


Iadung ines Condeosatrs bei Erechung ener 
besimmten Lasing unter Braeugung von Os 
lntionen, wie se sat glacher Rapti, 


rae und Schfe veri der Enitadang 
rwiscven “Kugel und Spite nicht eaelbat 
End 


Pavnwr-Antrndent: 


1 Bine Vorschtung zur Bresugung_leti- 
scher Ballodungen, gekenneechet durch 
Gi Verwendung des Kohirausch’schen 
Pntencondenstor ls Funkengeber. 

2. Eine Ataithrungaforn der unter 1. ge 
schbtsen Vorchtung, bal walcher ene Ser 

Eniindongsoberfchen ron tre oder mehr 

Stttzen von glelcher Lange gekagen wird, 

welche so" angeotdnet sind, dale se ut 

Regelang, der gegenseigen Abstandes der 

Enflaungsfichen nusanimen gensgt Wer 

den komen 

ine aufobrangiorm der uoler sgt 

schtren Vorichtung, bel welcher die Ent 

IndungeaberSichen mt Cicostionsvorich 

ting eu Duschllting. von Kahwase 

wersee sind 
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{oad whom 8 may concern: j 
‘ot known dat, Howanb Jacnsox, cit | 
sof tie Unite States, andaraento New 
ton, Massachusetts avesnrentelan lmpror= 
5 most in Detonstors or Auiliary Protective 
Alarm Spari-Gapr for High-Prequeney AD- 
paratns, of whic the follwing desertion, 
conection withthe acompmnying Grate 
ings, snspeceatin,Hkeletieron tedran= 
© 5 representing AS part 
i Ineronnd fen of Nih-frquency 
usof the Kind employed in connection | 
Uh X-ray won, therapeutical work sd the | 
Tike his cceasoned the. pacing in te bunds | 
5 of noviese and the wnslled of apparatases 
‘romeo fos complex nd ruling ea ad 
tlanzerooseurrents and he presen vention 
lias forts objet the provision of provcting 
‘oeinojem for the appara inthe form of 
4 means for autonsticlly notifying the wat of | 
ue apparatus in ease anything woes woos. 
My invention nets in its pestered ert 
bodiment means for proms potting the 
ser both by sound and sight an ls by the 
25 kaa stl whenever an ope tet or 
sik rekon nr: 
onstrucHonal detail of my invention 
au the operation thereof an fader raul 
ing advantages wil appear moce fully a the | 
4 ootrarof the followin desertion, reference | 
Trend tothe aeoompangig dane a | 
sth fave ios one etoile of | 
hy invention 
Ythedrainus, Figur 1 iss trazmentary | 
view of aeabines showing my incention ap 
Plied thereto. Fig. 2 isancnlarged front 
ation thoreof, Big. ia eros-setional 
ew taken onthe line 33, Pi. Fi fea 
“iageumnatial vio showing the iret eon= 
Tnmany ways breakdown liable to occur 
inthouseofthelinofapparatas mawestion 
assforexample, if thesparksz beit properly 
iin onal ol 
45 efor removal in cleaiag ov rowing) a 
the current turned on the back discharge 
trom te corns wl rei den the 
Slaton of the trmsforster or the conde 
{ort from the condenser tothe fluetion<ol 
0 oratep-ap rapformer may become detached | 


‘F imperfectly attached, in which ease the 
‘whole ogtput is thrown into the condensor 
tnd not having any’ other path to discharge 
xcopting through te trgatormor immed 
italy ietates the isalation thereof, ax be- ss 
fore. "Accordingly Lave provided an aus 
{sey devicn ithe form of x sparznp por 
rmanatly ip lreait and so staatad sta be 
platy visible at all times, being preferably 

fn the ontsele of the box or eas it high the 6 
‘pparatus is sitgatad and also preferably coe 
{ining meaas ‘or giving off un ofensre oF 
pungest ‘lor wn heated, said auxiliary 
our gp being so adja a to be inoperse 
LUve when the tain cireuit is working nor 65 
‘ually, but becoming operative instantly when 
the main eieait operates novia 

‘My tovention ig eapable of wido variety 
‘of embaiinonts, the form horein shown, how 
fever, being preferred beeaus of ite nest ap- 70 
Parance, compact arrangement andeertaine 
od efeeney of action, 

‘Relerring to Fig. dy T have tndicatod a 
transformer. connected by wites bea an 
induetionpil i Kineaide eof being sown 75 
for convenience, (ooo Patent No. 615.053, 
Decgmber 8, 1598,) operated in conection 
Wid spariesap cand a condensar "in tho 
Usual manner” 1 introducearons tha cleuit 
‘a musifiny spark-gap or detonator 2, being 86 
Therein shown ws between the transformer 
and the coudenser"f although its obvious 


| ise tay" be on ibe other side thereat o 


ttherwis located, provided itis connectel 


| round the part of rts which are fable to 8s 


tauge thetrouble, Theconsteaetiona! delle 
of the preferred embitnentof thisaasiliay 
Syark-gap or detonstar are shown est 
Wg. Zand 2, whore it willbe saan dha Uae 
box or cabinet hs eut away ae X to provide 92 
free and unrestricted opening to tho ine 
forior, and. over this opening L scene 
Hon insulating: look of pores hss, 

‘or otherssitablenon-nfanmabloratersh on 
‘whieh aromountad opposite electrodes or ise 95 
"hargé-bnetons g& shownas retain by sere 
(7 stich ago serve to retain protectors" of 
fan sublier or athe fsulaty set adacfe 

‘ots mstrial,Binding-postsy/eonneet the 
Wines beat ele Taner emis and engage the t00 


x 


s 


45 


Ps 


6s 


lectroes gas far apa as possible to pee 
Sent ane danger of spring mores oh 
side of the box. "To make's diseneive and 
ery loud noise and also to prevent any pre= 
Tininary bros discharges, whieh night cae 
aUsuiken disehargo tenting to annoy ad in 
terfere with the sicadines of the ain aD- 
pratas, T na the elestrodes 79" cirelar 
Teor: with reunited elges, This permits 
the elecivoes tae brought alos ay close 
togethers tho plates of the niin spare, 
withont any teteney,, howoyer, t operate 
luring the normal oparationot theapparatas 
‘Tho protectors "are. the samo shape a the 
let tsi yf and overnite llter 80 a8 to 
prevent the operator from secidentll: co 
Ign contact with mit costrotes and ot 
Tear the later nciently exposed kn point 
the fre eltulation of air and to permite 
fe to bo visible wheneror the detonator i= 
fall into action. "The elstrodes yy" a0 
tjnetedapartsuficintl to provide astghtly 
freatar resistance than Ghat of the col and 
ana ve whieh carey the osllating er 
ent. from the condense the adjustment of 
thedeviee determining theamountof sain 
fhatetn bethzoyen upen theaparatns. This 
sinount of stain wil usually be zreater or 
{esx cording to the eharacter a the hvala: 
tlon of the transformer The ater fs oe 
ofthe most expensive portions of sch an a 
urate, and Hone ie desire to protect 
Jehan event, and therefore the eleeroes 
we. usally adjusted. from each other 
Such a distanen as to give prompt notice of 
any back dischaege fromthecondenseror ther 
Sitar dager Hable to break clown tho ins 
lation of the transformer. 

‘Tn use if the apparatns isin propor condi- 
tion, with all the parts properly adgasted and 
‘omesto, ecureent pases in sal mane 
from the transformer « by the conductors e 
1 the sonenser, hon daca sre psd 
thot the eo by the aetion of thespank- 
ape If now ansthing should ooo to in 
reas the rstanee of the erent or ease 
breaicown therein, the eurrent wll intnei= 
ately se the detonator ya opartion, peafor- 
‘ing this path of relatively tow resistance to 
rereongteimpoiangn of te rstormen, 
faving a fond and starting noise tensa of 
the discharge between the electroes yy aa 
as the device ¢ si pin sgt te blind 
Tight chertrom will ‘also aftract attention 
And simattanconsly therewith the smoking of 
the rubber protectors willeampel attention 
by the senat of small Thereupon the opera 
‘or insanely shes off the enerent nd fs hen 
attbergy to investigate at his esure thease 
of the tron, 

ell be evident that the apparatas yay 
le garded with ay degra of meets desire, 
nevonling ta the iistanee apart of the eee” 
frodesi'g'‘Thosmsiliey sarigapordete- 
nator ensinsidleorinactiveatallmes during 


resort 


the pronereunning ofthe apparstasto whieh 
ivisupoltal, bots ever prewat and effective 
Yor warainy the operate of an dangerons 
tenon of the condenser euerent to flow 
Thck Wo the transformer. Ie dogs not depend 
imang way upon any socal winding oF eo 
tain any sprituenctuate device o other mo 
able parte ut ft consists simple of a spark 
fap not requiring any sill or understanding 
Srattention nn te part of che operator 7 
saat nina amar titan 
changes in form, arrangomoat, and combina 
tion of pars may be resortl’to without de- 
Iaeting from thespric amd seopeof inven 

‘ain fully described my invention, what 
{claim and desire topeense by Lattsrs Batt 
of the United Stan, -- 

1._ Anapparates of the kind desribod, con 
prising nt elotrie elven a esbinet, cont 
‘ng mtane for impressing thereon a igh 
fieney envvant and a tewnsating devioe, ad 
Ioan mounted on sai ebinct fn open ie 
forgiving instant visual warning ‘pon Ube 
flow of estruetive abnormal earrent, said 
rioans boing protectad from accidental con 
fet 


% 


3: A hie-freanency eabinct for thernyeu- 
tical workandthe ie coutainingiveut-wiees 
fending from a suitable souree of current a 9§ 
high-frequency high-potentialdirapsive di 
tthge mls win sid cabinet to op 
ruta ia egnnection with suid iveut, and an 
Austliney detonator in parallel with said mele 
nism atthe high-frequency high-potental 129 
nt of said eirent, forgiving instant audible 
‘warning upoathe fowofdestrscive abnormal 

3A high-frequency eabivet for therapou- 
tical worksnd thelikescontaiingeirenitsires 
Fen iom a ute sre of current 4 

it-fequency high: potential disruplivedi 
sharge mechanism within sail eabinet to op 
bratein connection witheaidelteait, and means 
reponse to teow a etrtivewsnora 
unrent for gonersting instantly volume of 
Satsmelling gas or smoke capahle of immed 
alely permeating tbe atmosphere tothe d= 
ange asuslly oecupied by the operator, for 
ving warning to said operator by tie sense 
Df sel, sei yas- generating means boing 
‘mountain an exposed postion on said cabie 
get ene he sas Cress eae 
lege volume forthe purpose sat forth 

"TA lughtrequency device for therapeu- 
tie wrk ad the ike, eomprising &exbinet, 
containingutrensformér condenser, asparle 
‘Eandeviee, and transiting. dovie, aot an 
flectric iret conneering maid apparatus for 
Drodusing a hish=trequenos big = potential 
disruptive discharge, and an ania spark 
zap device mounted on the outside of sail 
‘abinet and connected across said ciruit be 
taeean std transformer ane sd rennslating 
Avie, said ansiinry device being normally 
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ge 


resort s 


inactive bat eapableof instant operation upon | opposite electrodes mounted thervon, and pro- 22 
the fom of abnormal earrent forgiving wara: | tector mounted on sei electrodes projecting 
ing to the operator for preventing damage to | orer the discharge-gap sald protectors being 


the transformer. | composed of udoriferonsmaterial becoming e= 
A etur containing oletsen! apparats | ive in Ue presence of the ave Trem sid ele 

sant laving an apertae therethrough a pon | trodes. 5 

falar 8, A spark-gup devi, having separated 


cr slectrodes provided ateont their discharge 
verb tls with material sapable of emitting an 
sap. ‘doriferous tmoke when heated ‘bythe aie- 
a spericanp device, comprising 1 sup-| chars, forgiving warning to Gee oporaion. 3° 
orc of uon-iafamenble insulating material | Tatestimony wlioreotThavesned my nae 
posite eletrodes monated Hat agaiast the | tots sposiseaton inthe precencoof tio stl 
tap surface thereof, nl overhanging protec: | seeing witness 
tors mounted directly on sus clectroes for 


preventing accidental contact therewith while HOWARD JACKSON. 
Niagara apf” | Wiese 
oat Wortdifoeati oi tre, |—Siiaot Eta, 
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SPECIFICATION forming pat of Lotto Pott No 010,701 dated February 2, 1800, 
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{fo alt whom it may concerns 
‘He it known that}, Tuoatas B, Koxeatwe, 

of ota ent of Seifoll Staie of Mass 
hasets, have invented an Tiprovement in 
5 loti Apparatus, of which the following 
Aeseriptigg, tn connostion with the aceaty 
Danying drawings, fsa speeleation; ie et: 
{ors on tho drawings representing ike parts 
Dy lavention Is horelnshown assppited 0 


feavory or application of a new principle of 
‘winding, by whieh the ines of magnet Taree 
{ro conteyed froma larger nen fo. emallor 
‘oa for use, thereby preduelay polarization 
‘without any large extant of incerior rep 
on, Ah natn at ov 
“Ineal magaets or pole-pieoes, 

fy tnvention night termed**fovatizas™ 
or'inaguottotransforier”forthereasonthat 
tocalzes atthe center all the liuesof forse 
‘rom thosuceasivaly longer tors twa the 
periphery. Thisgives quantitative effect and 
Eransforinsthemagnatiseffect due tothe lines 
‘of free from the longer tapas at the peri 
bry oto magnette potential at th center 

My favention will be. more fully appre: 
bended from the folowing desertion, ten 
In comection with tho wssompanying draw 
Ing, hich avo ustrative of diferente 
Dodintents of my Invention 

Tn the drawings, Faures 1 and 2 are eon 
‘val vertical seetions of oldmagaets eon 
Steted and’ wound to embody my Tove 
ton.” Pig's view inside elevation, and 
35 Mig’ Cs. sectional perspective, of another 

{ota of fli-angnet for dyna or motor 
mindping the ne prinepis ge 
eutral yertieat scetin, and Fig. asidote= 
‘ation, (paitly broken,) of stil another con- 
straction enibodying the same invention, 
these figures showing the focalizer-feld with 
estangion-potes. 

Ta ig: PT Have shown a Dldingnet ay 
Ingtwo opposite pote placas:ea' whieh, wil 
‘e derstood, dpoperate with an armature, 
‘whlch, however, fa not shown, tama As 
doo nor eonstitute part of ey present i 
Yeuton, my invention relating tothe fort 
And atringoment of the Geldewinding. The 
0 felavwindiug fs hudented at 6, where It wll 


2 


« 


4 


‘bo soon that instead of Doing wud around | tho W 


aynamos or motors, and lt reads fy thei | 


‘would be the usual winding tls woand with 
Drogreselvaly Iongor cols of tures, thetore- 
‘St taras bolng at and incronsingin ong 
from that point to the onter ot peripheral 
tnpns at Preferably the windthg fs very 


| thy ta order that it may have direct action 


pon an extende ares of the magnetietekd 
sie ad ttre here di ter 
spective poles as ensrlvad from the opposite 
orale! huraoes av thereby prodding & 
Ioioear generator of te ron-lnd type 
a Fiz? the polepieces at arent te eon 
tor of disks at hy connected bo To const 
the virtual ond magnet 
‘ign Sand <alsoshom disk-shaped Selda in 
veld iho pote locos ac project opposite 
Aivetions from the hubs 2" of similar east. 
ing the latter preferably having exten 
sions theret to ooutiite four-bar 
Inge tor tho armatereebatt. (Not sown,) 
gad ant © show a fourpolealternaior 
‘having slit winding made up of the bro 
parts botehich act onthe disk-shaped Hot 
{agnets the samo na in tho other ares, 
iheiteceno bang, Howover se he poe 
pisces are apron apart of extended, an 
Ermatare ‘betag show tn position having 
stampings fn the form of iat oblong sets of 
Sheet metal, beat al ight angles opposite 
{ho pole-pleben anf containing aNnAEOEe: 
‘windings € & whieh may or may not rato 
svth thearmalane,a81ay be prefered. “his 
qorm of winding foealics she magnets lines 
{o tho est advactge aud produces a quan 
tfathve eet at the pale-pice at tho eaner. 
‘One advantage of ty wow system or naa 
sno of winding that mich ie wg i 
Docassry for giving a practically saturated 
Dolepiec, ans, moreover, the Polarisation 
Er the lines of magnet fore takes place in 
the oe baal snneewignt nae 
Dolalon or pressareenoepb nt the plac of uso 
Irtre rotted and thy fines of tore reno 
‘vasted and disipaced. Thelraacaraland nor 
Tnaloutet or ditection of movement u or on 
{tron is foward the polepicee at tho con 
fer, where the polarzation desired Als 
by having the winding gpresd ott in thin 
Lper, As shown expecially in Figs. 1nd 3, 
i ioimnum confictof Lines of foro in 
howetves, there being morely 


‘he pole-poain te form of cylinder whieh | enoagh thieknessor windlugover Ihe teas 
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of the ion to generate just the number of 
ines of foreo whieh ean be accommodated by 
thefeon, 

By this gystom of winding the etd ofers 
less vsttaee to the flow of he enorpinge 
current tho siength of the fel at the pe 
Fpery boing alaost nd while atthe conter 
th eoenttion given grat tong, and 
on, soon of tia Te. xa fa on 
‘abled ia obtain much higher degree sult. 
Tatton in thecoitot the armature, and In cou 
Sequence tneh greater eMeleney from he 
saeine, 

iy spresding the pote-pleoes, asin Fig. 5, 
1 am enabled to employ an armature or see: 
ondary indiag’of very many tates and 
‘Shall tiamnate. whieh produces high vetaze. 

‘Vhave chosen for illustration in explain. 
ing my favention castings adapted to dpa 
tow of matory bot wil be understood that 
thy invention fe notreatrctod ints respect, 
thatmay be need for transformers of rations 
Aesriptions and, tale, fora wide range oF 
lesion work, and inend herein to elit 
the same broad 

Traving deserted my inventions what 1 
‘lain as now ad desivg to secure by Letors 
Parents 

TIT au eloetieal apparatas, an eleetro- 
smajgtt for produsing a magnetie fla, and 
ean for pofarang or converging the Tines 
at magneto fore of suid magaet from a large 
‘rea thereof to a smailor area oF po, said 
‘ean fneluding s winding spread ont coex- 
ensively with auld large avea and omedt- 
ey adjacent tothe surface of sid magnet, 
Aubstantally sand forthe purpose ot fort 

na Sleteal appara ay eleaty= 
rmagaet having is center of polatration sl 

4 Stantiallyeaincident with themechaneat een 

ter of the magnet, said maguet extending 


35 


‘therefrom in a seatively thin body’ of con 
‘stant. tnoreasing elemmnterontit area fom 
Said cpnter ands velallvely hte windlug or 
nid magucl eid. windlog having its Carne 
‘constantly longer as they recede trom ead 
fencer of polareation, sulstantally ae de- 
sesbea. 

5, ay cutee appa aspera 
amegnets hnying central pole-pidors or places 
| of otatoations anid magnets each extending 
faverally in divergent dlvetions trom thelt 
Fespective regions of polarization, and wind 
{ng forani saguets sald windings proceed 
ing from said central polepiceas cutarty $5 
long the surfaces of aid falaing parts of 
{ho agnets(n turns longer aa they roeedo 
from te said pole-peeem, and mil) nats 
Ineloning the said windings between them, 
substantially as deserted. 

“ofa an cecil apptiatns cosperating 
antgneta having cent popes or paces 
at polarization, aid magnets each estendiug 
{averaliyindvonsent diections from hele re: 
pecive regions of polarization, and winding 6 
{reatd nagte, ad windings proceed 
from said conte polices outward tow 
ther surfaces of atid madiating parts of the 
tagnets in tarns longor as they eve from 
Teanldpoleplece, ad sald maguets neon: 
Ing thetr aad windings between them, the 
sal pole: plees being spreul spartan an 
Armature to cooperate with sald pol-piece, 
Substamdaily ne deseibed 

“Ta testinany’ wherwet T have sigue my 
name to this seolfiention In he presence ot 
{ro aubsortbing wines, 


‘THOMAS B, KINRAIDE, 


| 
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‘Goo. TL Maxwen, 
ALBXAwonk C. PRoopere, 
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Th all whaws it may concerns 

‘Ho it known that , Tuowas B. Kisparos, 
of Boston, in the county of Sutaik and State 
$f Nasstehusets, have invented an Improve. 
Shen ih-Sp rata Indi Ap 
pparatta, of whieh the folloning deser pion, 
Rreouneedion with the acennpanying dra” 
ings isn specfeatoa, ie lettneou te dea 
ngs ropsenting tk parte 

Sy invention has for fe abject the prov 
sion of a improved bneak, pavletlany In- 
fended for use with induetlon-cotls, 208 i 
Improved meane and mothod of eperating the 

Tn certain classes of electrical work itis ot 
pectae advantage to have the Muctuations 
Srtisinduclngeterenedropped withestreme 
fdennens fm their matisun, so that ine 
en of tho usta sinnauidntenrve the carve 
twill presouta seriesot gradual ses flowed 
By abeaot craps fn atbstanlaliy eri 

"The detalsof my invention willbe pointed 
gut the flowing dante, retereace be 

ig hl f the accompanying drawings, end 
theinvention wil he tore fly defined fa the 
Appeadled clus, also forming a pare of thls 
Speciation 

‘Figure 1 isa diouwamnatie view of appa 
‘ain areanged in accordance with my inven 
tom. ‘Whesee and 2 are milan vest re 
spectively of slightly modified “arrange: 
Tnouts. Pigg Sia plaa view of the preferred 

on af apparatus embodying my ivantion. 
zis view in fro elavation of the ap 
‘patates shown fa Fig 9 parts partly in see 
Ho and parity broken aay to espn the 
operating paris. Fig. dina low of my "ool 
{actor appited toa well-known typeat brea 
Figs. ¢ and are vows af two forms of ol 
Jeetor that fn Fig: Chelny of the preferred 
form shown in Pige. Sami igs isa 
teniary detain top plan, showing a lgtd 
follector placed on the ldo of the hamunor 
nppsito the oll 

iiyinvention is intended for usecithor with 
salieraaing or dnge! eusvonts, 

Tefercipg to Hig. 1, lt will be understood 
‘that Adesigoatesa ital alternating elects: 
fentrentdynamo. Thisisopanceied toa usual 
‘tausforuor B, and In th eiteult © C' there 
‘of are included tie indnetion-0it Dy irene 


, and oondonser P of myinvontion, whieh T 
‘wil now expla, ‘The indetion-eolt may 
to of any auitobie kind dosed. he pre 

| mary of tho later instead ot eonosting ai. 
recty tothe mala. eieuit al Cis connecter 

[Sion fueePUtatfotieondessarse Ch 
tho ohen past of si eanenses avn 

‘connection az C withthe break and throat 

the latter wit tho part f thereof at C¥ the 

| condenser F being Soundetad at ts oppocite 
fina to he mata wire C 
"Phe peintple of operation of ay improved 
| apparatins sot as expainad may bo betty 
lated thus: Wien the brent sewed he 
fallenzrent pastostheongh tho indvefon-eait 
ty eeason ofthe fact tna the condenser has 

Doth ts parts /'y#tn laced obras thorewth, 

fhe pave being always in closed teu, a 

‘eeribed, andthe part f* being i lowe 

fit thvog the conneetion the lose 

‘en, andthe ouneetion C% "she ove of 

the. hidaetion-eoll i atrongiy. magnesoed 
hog the passageor this fl enereut and ia 

‘Mediatlywthivaws tiehinmnerat the brea 

from Ste aul so ge to ntenrapl he exon 

fateray eit ghar portion of Ie depende 

{ng apon the pare of hecondenser. This 

calsen at ousta sddan drop nthe adaetive 

‘ction of the eo 

piel be naied ha dene of he 
rales provided with means positively to 

Tinie its ovement ad means being shown 

Iulthe form ofa projection ¢ eat perating with 

atop &, proferably adjustable: (Inenton 

foie. end shown morvin detail inthe pro 
ferred fora of my appaeatns shown in Migs, 

‘Sand 4) vengon of this stop the leugi 

ff the spark-gap etroen the hammer e and 

its sovil eis positively controlled, ao thatthe 

{Umno period ef the Interruptions tany be rex 

Slated Vo the rozairaanonte for theuing Fe 

| charged condenser 7* into the ctrentt for dis- 

tharging eat the propor moment to accel 

Ste the induetive action of the primary. 

Tx the Migures fest mention 1 stig the 
proforred form of my brea fm oh fe wil 
Eosoun thatthe anvil isnot athe ant of te 
coreyts is ugaal but is nt the side thervoh, 
tho Gore projectig Thom the oil suilloutiy 
Wwenable this tobe done,” The rensot for 
this Uhat Lave foond that by piecing the 
isnmner tus direct in th etd o te gest 


xt namber of nes of fores the action of the 
Sonate fs very onateially proved a 
Imre nrc thereqweney a fost 
Hid of she heating thetwor, a0 thet the break 
fn he extremely eupid, 1 have wade he sev 
ral parts thereof Ininivnted, the eore bel 
retary emsposet of  plovalty af wires 
Alte still of uae ot plates vec 
together, anh ane othe meas i 
ation i wta ny" sention. 

i fhsthae fenin' of my mention esides 
inpoovidingacoliectar for de ines of fore 
to direct them pon tha hantmer, thereby 
filo moto een mitch suailer Rananer tian 
‘woul ‘otherive ho. possible for the s3006 
oA Fn forme as ih a 

Wow formed aa lista in Figg, 3 and 
4, the eollector cousints of & ody af stad 
{preferably soft steal oe fom and prefer. 
ADAP laminated, placed within dhe eof 
oreo ot the coll hud tmtsedlaely adjacent 
‘ho hammer, thorey presenting fo the han 
huge neta OF strong maumotteiatensts, So 
that ie outeatont to making de haspaoe 
Tue io, at the saine ino perma 3 
ivtelisialferinoving par than tual, Prot 
erably thiseniletor si hesnowable lara: 
Toth hiner that 9 elleat on the latter 

ray bo vale 
vine Two shot eaten Ga 
pivoted ay ut ae hnviug tor Tower cut 
Surved at Idan che hasiner es iy thy 
provision fe will besten that the amon of 
fearvent delivered throng the Drea ts reat 
fiseoutrolled, lngsuelas tho oolleetor tends 
anit in tho thuesotforee nnd direct them 
{tho hamaner, so th i tho eolletor isi 
the faline podtton, Hig. 7, the greatect 
euslty Wl Fest, whoets Ce olleotor te 
Infiedotton tuo positon a fas fatantey will 
rush, an his nny be ated necondina to 

pout inte whieh she coolants swan. 
‘Tho vesnttantlfeet upon the hams ak 
{tltasan activa or stuzaish movant, eo 
Ing to the pontfon the elect 

"Whew ite eottecioe fs swig gotively away 
fom the haiamer oF tn exea I isamiced a 
Uirety, the tevfoney of tp hmmce Is Co Ie 
br ng tothe ilo Te be nnn nay, 
Awerens wh te otlestor tn its fuline po 
“ilon, as ation, the setion of the Uren is 
Show ana a 

Ta Tig. 7 lave shown one form of my ct 
Jeator as pple to 8 beats having te bait, 
aig bt the eno tite oto, tho collector a 
‘eing therein shown as picoted ona connect 
Tg benoe vol g# at the wpper ead af ie 
ste ET 

Te Wigs: 4, on @ 1 avn son the eat 
lector having bituveatel end in one ten 

compass tho hammer. Ta thls caso i wll be 

‘understood that tho regrlator s eompased of 

Tula f peas of metal sinned ont 

Aa bonadtogotirto consleateitstamntasted 
5 bests 

"The configuration and postion o€ tho cut 
leelor say be othurwise Changed to fueled 


= 


s 
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eon 


f groator of a foror number of tho lines of 
ote on, ftdend ih ei eh, soe ng ta 
the eft Iota desired fo prone aon the 
Taner, on example ety llastraea Ia 
Hig 8h wiih oo Genoa 
‘mounted at the aiy of the hammer ppposite 
theca vith ths natin eye 
fom the eontgetpolucs the brow ts par 
{ally shorteteculeed wan open tho tapi 
ineraaiines of fore aw no vonentate 
‘the collector spon te hae ws to cree 
the nicer sdewtaetownea the eolletor, ns 
fvecoominy lueshor evowithy sharia 
tho tased particles ant separating the patil, 
tho hamager Ubon resin its mornin sa 
Hon 

Th Dig. 21 havo shown nother means af 
commecting #8 paris, D”iieating a sea 
‘i for the qinrfose of drawing bok. the 
Kamaee of tho bree and in duction 
fail boing shown as Interposed betieen te 
roak an to past ofthe condense, aia 
to seh a beso a penton 
Serlat No, 033,288, olny hovel shea as pe 
sere for this paspo, Dinca tho 
nar at Uheseohdnes alin sot by 
{edlthen, Te sil bo tindeestood that when 
to Teak is interrupted tha shor see 
gupanextyomely pid estiflation sckesplnee 
Ectwoon the to parte 7 of the onder 
, an this clfeols an eatsomaly txpid ies 
sahd Eat of poteatial i the toll thoesby 
Drpdteiny,& very often! latest aetn 

Ti dig’ ive shown an enthodiarent of 
any invention sera for nse ith iret 
‘euieents Ju this consuywadon tho solenoid 
Droperntestontouatie eval the later 
having a singe 8 before sad for Ur sae 
Durposer When dhatiraction of eeselowott 
"pets sien, the eonsensoe 3 be maple 
charged and ican sith very Mad po 
enti Krom she selfduetion of the mle 
‘id D’shroagl tag eal Ds thon In aeviescle= 
hie with theeondenser, iy iisamenns Lam 
fnnbled 9 use n Aiet eaerent with a big 
ffeleney inustion appacntasoporate or 
igor witha irate 

iy oder fn general isto ineronse the et 

Alone’ of tnduation sppacntus ov eella 
tho eoeton venti ofthe 

‘The abovedest:iven tnorovemnents of de 
brani orinvarpigestva lt murkesharpes ad 
Improved retin ne wll as inereased spe, 
ante rato nd aa a oben 
Induction apparstes there ok thereto 
Ioreas ts extent or mingo of tho acta 
tions, giving Ore stanp drop from the top of 
{te we bolas meres i 
reaued rapidity. he two parts ff oC tae 
onteuset faay bo asiuratat proved. the 
Dost fis the closed etvett athe par j= 
Bin an inlorrapte venityts hotore ee 
plained. Boreoter, ny invention onan he 
Speratorsanily fo dentrl the raat st 
| Mlechatenetoe ofthe fuduetive action 


we 


contre 


Sota ire ee 
ei ee 
+ itn inca 
Seca cat 
ec 
lester une uredrerat 
teases tot a 
ilewise the heiaer from the anvll whoa 
SoS Ste Pert 
sole tet 
serena 
eee haart, 
Lethe fare eta 
‘19 deserlbed. bi “ 
stpiauttar eee 
Sree ata 
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‘r'tke combination with a eal, having | 


‘quill, end a vioyattag hunter, of un alee 
45 tre eee operating the stmo and Interrupt 


|e thereby, an tdton appara tn ata 
hil sonosna bain adopt 
Sctnodios tan ate gad Sid Soames 
Sebati ag ever, 

TET ain ih on dette ce 
cuit aetading a nde aga a 
| sattmunte sPadoute cortbuer soa 
SLUSCAP Sid abnclon spares ating 
Stinson conmeaion ie part of 
‘Shee ani Intuenntd comet tk 
Heine ater tnowoldenses absantaly 
| Sea 

iF ambi wi late ee 

| Saarinen utr ara 
i eteonbs conden aha sarost 
tsb appara hing contin 
Connection wi ue prt of sat saenmue 
|nbtrpeshcoteston th he oir 
rt he Condens aa shan orn 
Bvauvenoat af andl tenet rae 
ths Hating al nerapta pars 
sis conta ino syncatoniaa Wik te 
ela aP ae oa eT aahy a de 
Sera 

ate heren-dseibed method of ope 
| ang ann aati sa 
Tai talus ayes ie 
upton eoudenaor, and scurcs of clostta en 
eerie cio omaag ot enegng 
Sladuouon appantan fot said soon ok 
tsergy tn eoncton wis tld omieosr, 
sha Bet detencote as cations tact: 
Uyeing bt econ ssa 
Shahek 

“2° borendetried method of pee 
sagan lation spt nape 
Sliding end nae spars ate 
| pet cndnfor an feo deri 
fhe ladetion appasntas front anid sonteo ol 
Shergy to soueton SAN tid omer 
Se Shen d'naeets ats tse tata. 
isn, eutng ont Hn condemn telodscton 
toprol ent wih 
UB Daste SOE, sattnnbly nae 
stun 

i imony-wherat I ive algued my 
ae ts opiate pasos 
rosary moan 


‘THOMAS 8. KINRAIDE. 
‘Witnesses: 


‘do. H, Maxwat, 
| Som'G. owanos” 
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UNITED STATES 


THOMAS B. 


KINRAIDE, OF BOSTON, MASSACHUS' 


PaTENT OFFICE. 


ELECTRIC BREAK FOR INDUCTION-COILS. 


SSPECIFTOATION forming past of Lettre Patent No, 607/176 dated Jey 19,2605, 


{o alt whom i may concern: 

Mot Known that 1 Tmowsy B. Koveare, 
of Boston, county of Sully Stata ot Alaska: 
hoses, have invented an improvement in 
Eletsie Bronk for Iaduotion Cols of which 
the following description, In connection wit 
‘heaceompatying damn, isaspecliatio, 
Iie letters a thedeawinge representing ike 
batts 

‘eis the objoct of my invention to provide 
‘an Improved auvomatte breaie or interapter 
{av elooteiocarzonts, ty lavention being Bat 
‘eolaniy adaptad for nse in interrupting the 
Drlluny eupeent of Iaduetion-olls [a eouee- 
Hom with Sevag aad kindved apparatus 

‘ly inventod seeures high speod tad ace 
racy of break, the tiesessive browks boing 
Fenidered sinilar ant synehionons, proses 
fnltormity of went of the maxewnd-break 
ontaets cures th iegulaety and uuateade 
hess of theenreent iliierta sp objectionable, 
{ad gives fon action of oth ennsent and 
"ppaeatas under different resistances, heses 
Slmplifsing and prolonalog the liteat tho tw 
Surument. Ar Heretofore consteweted. these 
Farromeate Have haa ruichasior cre 
led on the free ond of an ordinary loaf spring 
‘vibrating between the core end of am electro 
Iagnet aad a staal eonisot or anv, Use la 
{er boing monated on the ent at at 9aast. 
Ing-teonriu he free end of a post or standard. 
‘One serione drabmek to tee hnsteaments 
thas Deen that the speed of interruption 
Els the aped of fh oration a he han 
‘ects been quite Iiited abd there hts 
‘Deon an uneventioss of break, “T have foul 
that these fits aredue toa compond vibes 
tion of the ustrurtont, whieh teuds to hasten 
Some of the breaks and to retard others, and 


‘Thavefurthor found that this “compos ¥- | 


‘bratton," ag oa! maybe obviated wn that 
IMgh speed may, e attained and neeneace 
beaks secarod by providing an alwolutely 
"igi and uagislding post or standard. Asa 
fesulvot tits feature of my invention the ab 
jestionolenncenrney and unevennesof fhe 
eaksoeinterraptionsdistppenranda nice 
of adjustment and campensation bs feasibo 
‘wnfeh would not othertise bo posible 
Tuther objection tothe present old style ot 
Jnstrameat above mentioned Te that a3 the 


‘ensun of tho springvibratr is increased to 
{any that nance ofthe rent 
Tpcigor ie narument is taornses tho 
fhmen bing ainontenrie repre est 
inrant once and hore sree tht 
UVic ao othe fre tat Inno 
ue wean he hme i area 
itasousalintont wk te ov ond Sd 
nil ihigthotore one fosareof myo 
invention to provid east fo aim io 
umes properaccute suet wits 
Cove me at Agu vegeta ya ne 
esis of sant ied oi aseren 
Sowra the contacting sntucr of te hae 
‘her anatnviy tho inane ha off cons 
Ranting evita ater on 
{hela aac rang; tnd therene 
Hive noanted one of tts seraces ont To 
taba spniy so eth reguiates 
$fetet nay be ancmateny remove ot 
shad by rotating tate hammor 
Bato 

"Verlons oer advantages and cones ot 
suptoreuen of my vento tal ye 
SeRiva sontracton Sarat aiappenrin 
the eeuras ofthe flowing decnption,retor 
tute Boag hn fo iho ecompadying den 
frye astntivoor he preerel online 
seer 

nt drawings, Pyare 19 porpoctive 
vio of a aati Ural of ldeaptr 
Droit with inprovemonts st my present 
Rvcutin’ fie Zan enlarged cea ver 
Eten oo Sahchau onde Figs 
showing the aise conaration thea 
dow Sy.” Pig inaiowshoringhow tio 
Sontneting steanf ta one hen 
{Shuueste uw hurteineconstuceds Tig 
‘stat opoo the eatonabi ett 
st ke sitaigle ramen 

On sulle base hy prorda.wih the 
requisite complement of bindlig-posts a, is 
Sekinad fa duclec guna somashet 
Bina fam Cy tho lator sno sary 8 
Frito Dy al of hel or proferro cost: 
bs 

“Xhammoe Benet hy vibrator B, re 
cijncats botean the cots ea and a ase 
ele" being hen an frorandwiehen $e: 209 
{nou end epee anahelgtaly 
ne sibtor bya cheek eee. 
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fore this inal he Yeon eating 
Fonte ie thes bl elec 
ft more of laf he ight 24s deste to 
inereao the sesrictselstnce otared ip 
theatre nites na 
ite the spring f when detected to its dot 
fepestion motcably pets the hanes, 
feat te itr wet alae to th eg 
P atikes une hr-nit fs upor edge 
fonlyy thereiy inesensing” cho reditane 
ek auto proprtion ots ntanied 
tandlog to burner fuao daw theanal ota 
‘reomlaa dle fovviagagpartgnpey fn 
igo euinthe Wanmers Pe divs ef 
{REicat te appoaio sof th hammor ae 
viene sy hefaenbaing ae 
Contnetaurnees beng sualerant compose 
Sthplatatin, Is still wore sovions. 

Thanks toviomaion Ye s ylelding 
tor at of is lng shown aun short 
rent Sein eke etal hort 
‘ris lower em test to che atu owls 
itisown as sted oe nectar fo 
Septet seared by nana gn aay 
‘tonsto apeng It cara on estan ot 
foe agtingantn fy mong a ea the 
Gat ea Hs pou a nate a 
‘lostandara An allatable rout 
‘Beever ono uot te epeng Uy the ope 
Ile ca ene tga ie’ ioe 
Mint des tomely over the serew=ral 
‘Palla moves 9pletered en of wee 
feo accompa ny lect Hy 

be sore ko tna ight pny 
Ws\coresyondlgty eine or tghtened, 
{horaby tondingte moved tomer bal 
fora toa grater orestestenco nereas® 
thomunber 9 amperes ot unit of ear 
fen tensity mvt wil bo note ha 
te yamor dos not depend onthe vibaor 
toe ts tension or seine, ear On 
Ae entering hhh rs 
{nly onan agnlast tho orator eh 
Ing otton 7 es neatly evo tos 
anit the reared movement forwa af io 
ga porting 

Pus intarapitons of the eletie enment 
aca roquired fo ua so ronsen fo stent 
Srv that he verte sri acs 
eongiyobfcetionaile Thebes stout 
precy ote of to hunt ui ey 
Uti porneond acura and theses 
beeren br decile an sfnehronot 
onnaty T"hnwe rendered hr standaed 
tinotnily vet nd nomial 
‘Creu Chace nswney af bok witha 
fought ts terety tan ava ta ate pest 
Or ote of sibzion yale, preter to 
FenloriNestantgnd hes ig by Suerpotag 
Charo Umnee {of insulating rater be 
then the foune Cave sanded is Ur 
tiny shown aeseruved Infotec fame and 
Iitigid inde stananed Uy a sabvcrey 
‘iste for the pray 6 
uplyed, tke requtement Ding top 
{else and hoaee the nuvi hom be 


oon a78 


sing rosppnavy tthe vIbvaons of th ha 
|? ay ncn op 
Suited lomo nario inca 

tern ow to ho thin tents af ws 
ihtnne aS  pe svaSennhea 
Gants tema le fs stg tr 
{in athe appetites, At 
rma se tee nee aoa 
Hinata aki soda neve, So 
Hate oth elon en 
‘wes cat aly on tin oy hs 
Joan Sr th sc ell fs ts 
faeh sir aroha ow in Fe 
wie Aes 1 roe gent 
ca oat i nein use tt 
wifekd*haninesSfopentony ot he ai 
Houma an asticonts eat 
{tl ten lng rt ea a 
ab contig os rough 
Sie cout ow 
TAT istics yack 

fig andi late hy thm 

fied pinned on iy oer tty and a 
Teltatontatan notcnent hyn 
Heats anor ond osbat tit 
tte ibuer eu of te mrowenries ie 
Spins dead at toes ai 
he ater heing shot he Hem 0 
Uo expr wti ads lt 
star couse Re pan nag sor 
Freon led i bene ssi 
BSS? Rete hat gre mata 
ssbotoponsittian obstinate 
Sha the‘ndjostingscro on ihetinio 
Serowed nek ito he wala 

Topradtis cheaper tay rota 
thentvteccaolirona toons e 
tie pan the Raat her chang 
in ho fas awt Eng chet 
tehang di srthos ace th eoupnensy 
Shoot "ie et nt the ports at 
{economia ieee nifea 
‘construction are cured. is 

ils nro Mat tho datnnn pais 
wen fon vay tio nil ready nd 
ited fn iy Reser Soe 
fentiietheaton’ Unc in oil eine 
Hin however, wore tently waste 
heater ho tise wl wa 
Stand win tate wooo tat 
fiatideanel tenet eset pote, 
Senate woul Wo found at ta atest 
Et bteome more orion ne, try 
every veae intion on he 
Tosi bela dal te apn asapovod 
tls ion i but eva an 
Us eataeng sro enc at ten 
acura ast oni of fut 
ineef ue nauoa 

‘Acconting tomy lyoaton tho ating 
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movement is entirely independent of any 1o- 
{ation ofthe anv ig 
‘While I hare endeavored abore to desertbe 


the deta of the moshaniem in which Thave | 


fsubodied my invention, Twish Tt disiinctly 
“noo tt a aa enen 
‘of my invention, being merely preferred em- 
Dodtments ueredfnd tnatmany other means 
shay ie empliyed thin the spit and see 
‘ot my fnvenslon 

‘aviag tally dasor!bed my invention, what 
Lela, an cesiee to soouse by Letters Pat 
enh ie 

11 A hlgh-spoed roa, comprising «coil 
‘and itg corm, at anvil in electri erotle with 
‘ideo, standard supporting theanvil and 
‘vibrating hsramor i and interrupting st 
treat aad vibrating between said cure aad 
avi, combined with mone substontaly ag 
deserlbed to prevent compound vibrations of 
ald anvit aud hanioer, Ze the purpose bat 
Ce 

2, in high-speed bron, the combination 
tia vibrating hammer and'an navi of 


‘Standard snppocing sai anvly da res | 


‘ildly soented between auld standatd and 
the tute of the break, substantially as de- 
seat 

3. n'a high-speed break, having hammer 
vibrating between 9 eore ea and amt 
Ineans to vary the vibratlog resin of ead 
Tamer, and means te malatatn sald hammnee 
i approstmatalyuavaryiag’ ond allgemont 
Wwthnid.core ond and anvil substantially as 
Aeseribe. 

“Lina high-speed break, @ hammer, i 
braigesppertiogthosane, anda adjustable 
fonsion device ta Vary the retstanoe of sald 
Inner, sid vibrator having an extended 


% 


rigid portion extonding from said hommes, 4o 
‘veld as fewer, 

‘3 Tn highspeed break, a hammes, svi 
braicrsappovting thesame, andan adjestabla 
fension device to vary the resistance of said 
Iunmmer, sold vibrator having an eatendet 
tigi portion extonding from said hammer and 
Delng proved a its opposivoend wih means 
to pernft sald gla portion to be detected 
lightly, substantial a desnebed. 

1 Tn’ highsspood breat, the combination 
withabammerofarigid vibrator, moans por 
Tnilsing the nar tomove lneraily, atenson- 
Spring engaging tala gd Vibmtor, ad 
‘oans fo adjust sald spring, sabstantiady ag 
Aegeribed. 

Zin an lectrie break, having a hammer 
‘vibrating ageinst au anvil, and moans to ad- 
Just the latter, means Co rota ead anvil 

lopendeay of Its suld adjustment, sta 
aly 28 desorbed 

'.'tn an electro break, the combination 
pithahatmer itsanvil aad abollow adjust- 
Tnyeserow forte laste, Sta spindle exreying 
ald anvil god rotatably mounted there, 
Substantially as dasrtbed. 

The hetelndeseribed anvil, the same 
consisting of au interony-thranded eap, and 
‘eentralyextended patina contact inte. 

ally secured thereon, substantially 0s de 
Seabed - 

Tn testlmony whereof T have signed my 
‘name to thls apeafeation In the presence of 
‘bro subscribing witnesses. 


‘THOMAS 1. KINRAIDE, 
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ss 


os 


‘Witnesses 
ho. Mowat, 
Purbeck 1 Ba, 
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{To alt whom it may concern: 

‘Beit nown that L Tnowas B, Kiesarpe, a 

‘tigen ofthe United States, end a rsident of 
Boston, in the Commonwealth of 

5 sett, hae fnvente! an Improvement in Elo 


ins 
xo ‘"Myinvention alates to spark gape intone 
partieolarly for high-frequency” apparatss 
‘here great strain and onstant action sith 
Dighevoltage current is requtred, ny object 
Delng to provide a spark-aap capable of con 
15 Uinuous service with uniform an econo 
‘ution, One of the main diealtes encoun 
tered in this clase of apparatus is that the 
Toating oflectsarpapttocausea shore eiruity 
tbr deta the sparing ees and 
0 rendering them irregular in thelr ction by 
fending’ to. produce a continuous. ary dae 
pray" to ite heated condition of the metal 
And partly to the heated air which forms 
‘ool conductor between the'tio electrodes, 
os tad alte inte baagot the leads: 
especialy at thoir points, tds rapidly to de- 
Seo Qa. “Sorever wien ube with 
lermating current a point sparicgap is apt 
fo be quite jerogalar and’ unsteady’ i its op 
43° eration, Aliothe oxidizing! themetal eqnats 
Serio itrtrece with ie contin aad 
Drover operation of the sual spackegap. My 
Invention isto obviateal these disaseamtages, 
5 ill he more fully pointed out inthe course 
435 of the following deaesiption, where L have set 
forthindetal preferred anechanical emvi- 
‘mnt of my invention, andthe later wil be 
‘more partculariy defined in tho appended 
‘clams, forming & part ofthis speciation. 
Tn the druwiagt, Figure 1 roprosonts obo 
qoligant ot iention i ela 
tion” Fig. 2isa top plan view thereof. Fig. 
3s fragmentary” detail In. perspecive, 
‘showing one of the pereussion-plats in place 
45 and illtctrating’ the removable character of 
the electrics Fi. iw a transverse sec: 
tonal view talenon the dotted lie 4 Fig. 2 
Figs natrmvernantional vow of am 
‘al forin of dischange-loct 
“Nounted on a suitable have a are opposite 


e 


See OAH. Bete) 


| nprizis orsupporting-stuniardsa' #forsap= 
Porting the electrodes which constitae the 
Apparatus the standard v' supportng side= 
lds and an adjustiag-ere at operating 
Inoppoition to springs, held botwern the $5 
support a ant Healal eof, provided on 
ihelaide-rode The rods 9 support ut 
their forward ends an 
herein shows (Sec more. 
ss having a alideway et 
tnd ‘provided wich overtanging retaining: 
Slips, removably yeoured to tie carrie 
Sy set-sorews a?” Said lips and way 
constitate # receiving-passige and holder for 
‘tremorable electrode a. Atthe rear of Ure 95 
Sirota Tota! aay ret 
fally-extending’ bout “separators 
Stas by any fale tans brea shown 
St themselves threaded upon Theslide-rods ot 
/ Al iold wpare by intervening wraliers oad 
amped ‘in lmmosable relation by nut 0" 
‘Opposite the eloteode ois similar elec. 
trode. removably retained inn stall 
holder, compared of clips and a earrior, the 
‘mews already daeribed, “Thstatterssop- 75 
ported on rods 2" rigidly. held nthe rear 
Haandard or support and carrying separ 
tor-platesa"asinthecasnof theappasitecles- 
"The clpotrodes proper oF discharge-baes a 
tre herein shown as square in crosesection, 
tod the sede of the holders are cormespond: 
{Paty sine, the parvene us cnsracion 
ing to. permit the parts oto be change, 
ace heat age swat vera 
‘vay, and then te electrode i simply pale 
| ontiiom ite bolder. given « quarar-tura, and 
Inserted’ again with another enener oF Pgs 
Drisented for aotive ise. These remosete 
Darts aro preferably compostd of hardene 9° 
‘Stal, so thal the oxid whenever formed feat 
fe buraet of, whoreas with eopper and tie 
fnser metalsa permanent Hm of won-eonduet- 
Ing oxid formed, which rapidly raalts in 
Insulating the dischargesurface of the elee- 98 
trodes, A Veshapes edge gives te beste 
Sts but dhe tue may’ be varied from the te 
segs shape to clinarcl shape to su dt 
erent conditions 

“Adjacone one of the electrodes herein shown r00 
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for convenience illustration (and preferably | with the point «® to reeive the bombartment 
Sr constructed for ise) Hm pergussion pine | or pereossion and counteract the arcing 
ies vigil connect by holt eto bratkets | above explainel 
Oratorio extending tro the | "In te the eoating crret pss eo 
Suterpairofrudsa"- Also, preferably. asim | one elctrte tothe othee across Ure zap with, 
Tay peroussion-pits ois touted in vertical tho utmost freedom under all conditions of 
linement wit plate to eoaperato wih the | stress, and te construction above explxinad 
leteoteu", onthe underside thervof. "Thess | ip detail results ina steady and uniform die 
bates engage or ae arvnged close to | eharge, removing all stain On the condenser 
Hi eestrode ef light back inom tbe point | making perfectly freon eay path for 75 
oredge thereof. Tf desi simi perease the lseharae 
Sion-plates may be emploved on broth cle | esis the featres of construction to 
trodes althongh for usual purposes the ar | whol Thave alvealy directed special attene 
Fanwemens shown Is siiient and even one | tan [wis to direct atiention to tho tack 
Ot he plates will ordinary see that dhe preferrad embodiment of my inves 82 
‘The foreyoinconstrvetion taken asa whole | ton herein sis proves ize 
sesults in giving uniformeontiauousaction, | eharge of consilerable Hungry derby seca 
te separators 0" serving to separate th heat ing to ® Tatwe extant Use vantages more 
fect from the eletric fect being borne | Fully explaed in my’ Bucent No. 020,315 
{nmin that there ie always’ prewnt a heat | cated Apel 1 158 5 
tect which invaially esompanies the eee | Te wil be anderstod that while U have on 
trie discharge, and the object of the separa | deavored hereta to eauply with tho la e- 
Aorplaes uli to separa these two eects | quiring a complete desertion of the best 
thermby confuing the spavicgap discharge a4 | erodineat of mg invention Tdo not intend 
hearls as posible co the eerie elect soley | to fnit all iy’ ‘laits thereto and Wish Tt 90 
And shunting the heat ifeot or separacing it | trvlrstood dat various features of may inven 
‘developed from the eletrie ito as the | on are appeal to other relations aad at 
Aiseharge takes plnoe between the points at | ry chunios in. fora arrangement, ail 
he discharge, Tis results i permit | combination of parts maybe ror to with 
{nw w continuous disruptive diseburge effect. | out departing from the spirit nad scope of 95 
‘Taken alone, however. it does not vo an | iy inventions. For exile, the toi fea 
formityof scion with an albgroating caren, | tires of my” invention are apolicble wo 4 
fan tseeure tits result L provi the yereus| poine dischurge-gnp, and o likewise varios 
‘lope, Lave fovad atthe nave | features heren shown may’ be omieed and 
Son for unsteady an defective action inthis | yet leave a construction capable of producing 105 
fh | Superior rests over the ordinary spnek ap 
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seein mete ace | hlatcagebehir aig hla 
eae ee mr | Daten teers ey 
si ee Ha Se a |e arent tare t 
ue aia wie ac fo he | rng ite vom ting ner 
Fee a | ste NS 
Bh emery fees orem ea UU a ri ct ce Ag 
is otherwise produced by the alternation of | rating the heat effect from the electric effect 
sheers bt coat | RE ane ee ana 
core amc pe ogc ote eran oe ces 
es ee oe es 
ae ci, fetes wane ne ee 
TOE, vo uate yeni of | RAS Meee eo nt 
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iis, Cat sons coma | he teat re 
giabe er ite il | hag tame of Reverie 
Hostels er cma it | ele ries of a Serine 
cir ek ec Wh | ee egy, eg ara we 
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dlisehargoelctrodes, eatseparatin means 
“onsistncof a series of thin aomborsof heat 
Conrrtve tatorial extending Taterally ont 
‘ward an orate eootguows ot dire 
iy, for diverting and soparating from te 
Seerc erent tie heat elles nnd provide 
‘cool discharge between sai elestraes 

nan electsieapmniegnp, having opposite 
Aischargelectrodesheatseparaing teats 
located contiguous to the distarge'gap for 
diverting’ and’ separating from the ectre 
urrent the heat effects and providing x cool 
‘Tscharge between si electroless means 
omprising a sores of separated’ conductor: 
plates in Heat-conocive eit erent 

3. inan electriospark-gnp, having opposite 
ischarzeclectroe, hextseparatna nae, 
focated contiguous tothe discharge 
Alvoriing ad sprang from the 
{svrun the hea eels aod. provid 
‘Tscharge between sai clesiroen, said means 
semprising separated parallel plates mount- 
‘elrgily in eondutive cotact with the ap 
para 

“Ah electro spunea having het-sepu 
ators ip the form of ta eontoepintes 
none gil eon 

{An elects sparen, comprising oppo- 
si feds haa arn i 
torepltes eld rigidly adjacent bat out of on 
{activi each other, and extending outwardly 
from ee letrodes 

rin an slecne spark-gnp, an eletrode 
tava aid carrier provtel with sildug 
bokdingtmeans and adincbargeinr roms 


Fld thereby, ald oinge means spring 


firmly in elrcublosing contact dat wguinst 
fhe sides of sud bur for giving Inege con- 
opting area for vansmliion oi cure. 

“r In an clecteie spark-gap, an electrode 
Daving aig carrie provided with yielding 
Holdiay mans, an adischarge-bar renova 
Tld thereby, said bar ving its forward 
sides converging to form a discharge edue, 
fad a okting mans contorsng ass 
thereto 

8. Ab loctriesparkcgnp, having udjustable 
clectredes provided with two opposite oat 
lista, continuous discharge eizes extending 
parallel teach other lonuitadinaly eras tae 


operat 
"An electric spark-gap, having electrodes 
provided with discharge” edges extending 


Fengwis, parallel to each odor, one of si 
electrodes being siidingly wount In a sup 
Dore ae pioraity of points and: tmengs for 
‘Adjusting Said olosteode towel and fom the 
‘ther lest 

10. An electric spari-eap, comprising op- 


s 


posite eleetrdes of conluctive meria, sid 60 
Fatoril tn spond nm ant the 
ischargeap and having the conductive ma 
twriahat the rear thereo? distributed in chin 
‘udially-oxtondin pages, the whole electrode 
Fring Secured rigidly tovether forgiving ine 6S 
‘inate conductive contact tall part theroo! 

TL Inanelectriespurie ep, compisingep- 
posite elotroes, a pereusslo-plate secured 
Inelose relation to one of said electives and 
ight baele from the point thereot 
ecradtan cere sptrtamy a cectrade 

acing s metal percussion “plato, secon 
slightly back fom the dsehnrgnpoint ther 
‘of and extending laterally therefrom Tor pro 
Saeingan ven, dultorm dischargootan alter 
hating enreent 

TS Anelectsie x 


rlcsnp, having pereus- 


treo provided witha conductor-pate mount 
i mcontact therewith stighty buck fom the 
point of discharge for proventing improper 
{ction in diccharging na alternating exerent 

TB. An eletrie parle, comprising op- 


pone lection faving dacharge ede eX. 
‘ending lenges, paral teach other sod 
‘percteson pace mount ransersely tothe 
Aiaup beveesn sid eestrofes sac 
{here as and forthe purpose set forth 

i. Am electro spur, eompricing op 
ponite cleetrson bina dchona eats ex 
{eon lentes, partie tear oy and 

este prea pises mound rae 
eayto tbe ar-gnp reween sad elotrodes 
fn adjiconetherets, ca perension-pates 
festhting the active area ofthe electro 
Ue ego tareot 

Sf elt spricann Having an elec- 
trea provided with acetal sinige ois 
{i gna area) aiacene receive portions 
Stange aren of conductive terial exten 
{ng in planer approximately a ight eng 
Re aie car 

ia An etre sparkeyp, bnving » exp 
formed by atorlicestondeddsshange pay 
sa poreasionplate coextensive wth sid 


a 


D ne 
Ta testimony whereof Thavesigned myname 
tothisspeciication nthe presence of two stl> 
seribing witnesses. 


‘THOMAS B, KINRAIDB, 


Witnesses 
Guo. H Maxwenn, 
RUS. Pox, 


Me, 888,498 ‘PATENTED APB. 14, 1908, 
1. B, KINRAIDE, 
ELEOTAIO SPARK GAP FOR INTERRUPTERS, 


tketrc6es 368 
Son gv Fhe Thomas BHigveraide, 


UNITED STATES PATENT OFFICE. 


‘THOMAS 1. KINRATDE, OF JAMAICA PLAT, 


[LECTRIC SPARK-OAP FOR INTERRUPTERS. 


Wo, 864,400. 
Appin et Age 4, 


‘Specidention of Ketter Patent, 


Patented Api 14,1008. 
sae 29480, 


i ei Spake Uap for 
ol whic the flowing dr: 
fon cnc wth the entepane 
Savings sperfcatn kets onts 
ewan erent ike ares 

Ti vention ete to at inf yas 
gape an imemumer opel adapt 
‘Shr bnew rly een bgt 
eee auch for cate develope By 
{betel shown Gn ny facet Ne Sb 
anny Bn ia 
Proved oppose etween 
Han rans ts 
Fy pret nvm into 
‘Ulrolercol ana emu in erent 
Ferment” oid of the bcharge 
Tete sal Tel long tr rc 
‘Bits decile 

"frie above ohare provid ae 


10 


6 


Tnstanlyy ead ean consiting of terpooe 
ing automaticly botween tie digs 
trees an explosive ges o, other wordt 


Conese in causing an explosion. sults 
£9 neously with the dicharge which effectually 
blows out dhe fame of the discharge. TA 


explosion, in the preferred embodiment of 
inytaveniin,npovided by eating fm 
ox ety te te dros eid mater 
ferably being maintained athe req 
point by capillary meena. ‘The presence of 
the water and specially, the presence of 


s 


‘djacont bodies of water helps £o maintain | in 


40 the sleatrodes cool and in proper operstive 
‘condition. 
Purther details of my inyention will be 
pointed oat in the following’ deserption 
Taken in connection with the accompanying 


45 drawings in which [Dave shown one embod 
iment of my favention 
Tn the raving, Figure 1 representa in 


side eleatoa tn vrteal oops bo 

tag ddan evap for came of ests, 

so ot frm of my lventon adopted to oper 

an bteraplaror vitor He 2c tp 

phe beet” Figs W ansad view ot 
Bef ihe slated 

‘Sais euable ine 1 i «ecling box. or 

su tank’ for helding eter oF bet olin 


matic. means for” blowing gut the spark | 


hn ete ly a 
soon 2 coe ld id 
See Seon Sn 
Aiea ai ghar peo 
Peano nace 
de tr ae 
Rope ober ape 
eget ak ceelee 
iene Senet 
seabed tact 
eae 

Pen cries deh 
peste meen eine 
mage als nein 
set steht es 
coosk ge agra ame 
ee at a ero 
sai a en 
Eis ac fe 
ap ea ie 
ed ateeanng hes 
ea aed i ph 
poh epee act 
Seep le eee eal 


| 


pena ofthe ogi mount 
Inoistre for volading at er 

TUisnot necosnry that wires s wih should 
bots athe holes or duets may bo secured 

‘vaio oer ways nd infact the Toros 
‘oadition may bo provided ina lange Taty 6 
of wave. ‘the eoential feature as to ths 
part ofthe invention, broadly considered i 
to provide the electrode with meana for per- 
tniting the water or moisture to enter an ex- 
tremely limited and vel ceri, continuous v9 
Smrount atthe end ofthe electrode so as toe 
present at oF beiveen, the meting or ise 
large ends when the discharge take place. 

‘ie electrode 11 ts supported by the ade 
ister 10 whichis provided with ah opening 10s 
‘oropenings 14 forthe free adssion of watet 
rom the surrounding chamber an { preter 
to intepose a damper inthe form of ne oF 
‘more layers of blotéing paper or similar sub- 
Stance 16 for filtering the water through to 110 


ere pee 


“6 


so 


« 


84,400 


the ond of the electrode for the purpose of {as seoped through the damper 15 and trax- 


Tinting the capillary ation ofthe attr and 
roby further restricting th 

rater. By carefully regulating 

‘Of water aduntied ts the elect 

tele of combustion, 


ovide esmilar 
box 16, provided wath a vera tubular cen- 
tar 17 in which is mounted an electrode 18 
‘hich may be similar in construction to the 


‘lestrode 11." Inondor to exrry tho water or 
‘the oli edir a ef tin 
‘hn 20 the box 16 having central coteal 


ign 21. Adjacent to this conieal portion 
EPL wnat faring shi 22 eh co 
‘operates with an upwardly extending shield 


ie ai ra 
Elo Be ang ere te 
tater ge eet nc 
Sete rere mae 
eer ne se 
Petpet 
re eam act ee 
usta een new ae 
espe erg nds 
se a eed 

reat ae et 
Ee eebes e teeke Steir. 
Pete erica 
eee ee 
Spe bag ne 
prepreg oferta ne 2 
Blac ai Rong ed eping 
Sioa Ne eb aL cee 
st he soernnay bomen ase 
se Rca ete 
Seopa eee een, 
nena se ogee 
ieee eet ele 


nlyets of cone 


En 
‘Onovf th chief advantages of my iaven- 
tionds hat ft enables me to aray with the 
Platinum pois wlie have beretofors been 
‘ecessary In high speed intorrapters, By 
texponing the atone Bow aor deoxi: 
‘yor iste carrying electro t beoomes 
ly practicable ose copper slectrodse 
Aichi heretofore Been impossible in this 
lag of epparatin 
‘Ny invention enables the discharge to, be 
jy and uniform without permitting 
Pera aig fn cts ant 
Pocaly edepted for eurents af low vo 
‘uch ab used ith my fat coll atent No. 
ts8s0) 
Tn ic the cooling chambors ar ile with 


The} 


sle'up th electrode 1 by eile action, 
{sev ‘xploded, thereby daiving 
{ithe products of cotbustion anata 
Sng the letras clean, so that although th 
Itfior are composed of Sopperor other inex 
Yeosive material of low relrectory capacity, 
they misntain high standard of efeien 

‘Th a ited no 


‘ 
by eorfespondingly screwing up or down the 
cap 10. 


letra rnp, readily put 
long 


Atrocities bert 
“salad slated, I ol inend init 
ae, eee Peo 
rare te ee et 
Ne eect thie hein aal 
jefe’ nea 
tt en 
ne a ae stan Tae 
ans 
2 Apparatus of tho Kind dvr, 
cit te tg at 
aie Co Te 
Se pee et tind dead, 
conga oti! evr 
sa tea oaterposing tafser 
fanaa fo enosiag ey mee 
bon i 
35 aaa fh Rnd deta, 
‘and supply. of fluid adjacent one of seid 
code atte Savi gety 
sft cnv admis ts 
ect on en lc 
“titra appara oft Ma desea, 
optnatzarey oi Hn deen, 
weit ae rst ene 
rg fe or keaping te cectvde ea 
secre Vaving& multtade of explry 
eee renee 
sae ne ett 
sett a at tat ok 
ale oie extniing os etefad 
eee cane ce aa 
ih ans OF EE aa 
SS cone wes acne 
Ea eared 
in ar appt of hind decribed, 
antec Rings atede of ensy 
nace Poet 
oe cea aaa 
inl pt aegis 
oe emer tate 
seal a no el 
‘ethene wie 
Oa wtih gun 
ina 
tus oppecitadloteedan 


ing suid 


discharge appara 
ddcharging heavy 130 


84,480 


currents of low voltage sui letrodes bing | 


gomposed of conductive malarial of Tow re 
rectory capucty, and provided with means 
persed the te or aol 
ning.ll oxidation and producia of com- 
Fnston from their discharge ends at ach 
Uscharge of curren. 
nan apparatia of the kind doseribed, 


opposite water coolers, having eehteal (ba | 


lit olders, opposite ‘lectrodes adjustably 
‘outed in suid holders and projecting to- 
‘ward each other therefrom, st their diseharge 


tds between said coolers, and menus be 
‘Beoen sad eoolers for retaihing the produeta 
‘of cotabustion which fall from betwee said 
letras, 

‘Tn an apparatus of the ind desesibod, 
‘opposite water coors having central tubu 
Ite holders, opposite ‘electrodes adjustebly 
"lupta tiholdm and poeting 1 
‘ward each other therefrom, at their discharge 
‘nds Between said coolers and means be- 
{ireen sald eooles for roteining the products 


of combustion which fell from between said | 


lectrodes, sed’ means consisting of acu 
‘Shaped receptacle around one electrode 
poleting decor about the otter lec: 
En 


10. In an apperstus ofthe kind deseribed, 
1 water cooler, a reaovable tubular holder 
therein, a cap adjustably seeurod tothe er 
‘end of tld Holder, sid cap being perforatod 
fo tdmit water from the sole ad a wick 


like electrode mounted in suid holder to en- 
| 1th an tpparate of th kind deerbe, 
‘4 waler cooler, 4 removable tabular holst 
thorein, «cap sdjustably secured to the inner 
fend of ead holder, said ep being perforated 
{o admit water from the cooler, « wiek-ke 
‘leetrode Mounted in seid hoKer to eugogs 
Sad eap, and © moistureclimiting” dastper 
| Iepon ioe aid eto and the 


PTD, Tian apparatus ofthe kind described, 
| water cooler, a removable tubular holder 
| thorein, a cap ajustably seeured to the inner 
fend of ead Holder, said exp being portorated 
to adit water from the cooler, aan eleo- 
trode mounted in said alder, suid holder 
Iipving's cupsisped outer end exten 
toatl project end of sad eacode = 
Ta. A water cooler, having » depending 
geutal pron, genie tbe extending up 
im eld dopénding portion, and an elee~ 
trode oust is ental to, tid de 
ending portion having & dowawardy ter- 
| Endler abou sal sctrod for Ser 


a | ing the products of combustion, 


in teatimony whereof, L have signed my 60 
nate to this speciation, im the presence of 


thro subseibing tues 
MAE NOMAS B, KINRAIDE, 
Witnesses 
“Geo. H, Max 
We SPs. 
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H, JAOKSON. 
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UnirTep STATES 


PATENT OFFICE. 


HOWARD JACKSON, OF NEWTON, MASSACHUSETTS, 


ELECTRICAL APPARATUS FOR THERAPEUTICAL WORK. 


SPEOTFICATION forming pvt of Lettre Patent No 794,186 dated March SI, 1003. 


1 ald whom i may concern: 

‘ho i inown that f Howan S.cKs0x, x 
citiaa of the United States, residing at New 
ton, county of Midleser, aad State of Mas: 
sccbuseti, have fovented-an Improvement 
{i Hlectrial Apparatus for ‘Therapeutieal 
Work, of which tho following desertption, (a 
connedtion with the accompanying dra: 
{Si speetfletio, tke letters on the drawiogs 
reprenonting Tike parts 

‘My iavention gan apparetas fr producto 
travioet raya for Blasen treatment, a0 
iy the fatter orm Tinton to intae the va 
ous forms of treatment soggestad by med 
fal men inthe general ine of Dr. Biase’ 
‘experiments whereby various becterologieal 
[growths ate destroyed o the 


5 


1s 


Ttslf within the each of all and tating t 
Posse to reduce the tine requred for ao 
Geasful teat mont to such hor period ase 
‘Adapt it tothe teallest sublec 

‘The constructional dotals sad furthr ad 
‘vantages of my invention will be otated out 
Inthe course ofthe following desotiption, 2 
{raaco bolag had tothe necompanytog dea 
{tgs in hich {have shown = prefered em 
Dodlinent of my invention. 

Tn te drawiug, Fgurol isa diagrammatic 
view of the apparatas complete, “Fig: 2 isa 
(ontral longed soctow of tholigh-al 

‘Sand are eroseeeetional views of 
ken, respectively, om lines 3 
3, “igs Ta an end Vie of sll Cabo, 
a ugh 

forring wore parileulacy to the light; 
producing tubs A, which constitutes one of 
Exeinportantfeatives of mylnvention twill 
Doseon tha comprises a tube, which may 
Do of any desired material suitable for the 
‘purpose and. capable of withstanding the 
lage to which itis pat, aud mounted sult 
‘ably in a tube are the electrodes and operat 
50 Tngrmeokianom therefor. 


» 


s 


as 


"ihe electrodes which T profor to ase are 


compose of ion, aa indented at een cloe- 
rode olng shor’ nd provided at thelr sup 
ported ends with threaded stods a and made 

ruave at thelr free nds bolng bald fu po: 55 


Sion by any suftable means, su by nay 
‘hich serve fo lamp vhem agalast supports 
1, carried on nn ndjosing= fume, herein 


‘own aseonslstng of opposite rs in 
lated trom sid supports at and conbect 
theroto by serews db mound in Jostating. 
Ibashings Tho Game a has bloke a at 
{na nd, proferay secured toa cap a pro: 
‘idea for'elosog the tube at one en, abd in 
aid block fs wonuted a rod fre rotate, 
Bat held agatastlongitadiaal movement by a 
pin a oveupying a groove a in suid rod 
‘A's foner and the 7040 iain threaded e 


& 


5 


tatlng the volo by is thumb-aat 0 whlch 
‘projets trough tho enp athe aleetrodes 
thay’ be adjasted as required, "Adjacent the 


| sod exrrpig theclecteooat providea soreen 
of 


holder adapted to voce 


vray, as by meane of 
Tovably mounted by treads or otherwise og 
the sabe, a tndicated at a "Te fame 
Ste fro ond bared ty a 
centarshosamonndalso prot 
jor or eotoriag manasa 
ate ison, aad th tao a has an 
Insolating of nabests or other me 
{eri adapted {o whcbstand the heat and i 
las the outside cae or tube. Feed-wires 
Tyre secured att to the suppors and 
us trong te ep oat aden a 
I Salta alghtrwindows a are provided 
for watching the electrodes, 

‘One mal purpose of my invention is tab- 
tale's tight of maximum effeney, whereby. 
the tine required for an expanareis reduced 
{1 mintanum, so as to avoid the necessity of 
adioas nad dangorons exposure of ieat- 
tent. 

‘Thivo found that by my apparatus the ex- 
postre eau be reduced to an exceedingly- 
$hort pero, ve inate ag nate fo 
some Istantes, 

"The rom elestrodes are voryrohin actinie 


Srably caries a 


~ 


9s 


” 
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s 
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2 


ra4ase 


rays and by having thelr ends square T got y producol in en inexpensive, slmple, and 


fan cxceedlagly sharp effect, and a frthor 
‘ery Lmportant feature of ty invention re 
ike fn providing in connection with con: 
Alenser Cyt stop up trenstormor ‘, which 
thay reales dr rom any ntl lee 
ida ten vai fo hh ay 
‘onneetnd by'a uaun! electric Hight png p 

or gencral veo tho ‘ranstormer tay be 
woud with eg lagersof threehondred nnd 
Tur tara of Nori magnetswire for the 
fonrse winding and uve tayers ot sinteen 
fumayed turns of Nov at "tre for tho fine 
Iriniing fon cores & se by ene and ve 
“ighihiinehes composi of fae iron witecon 
tected thelt ends hy Taft iron yoRes 
Honoaad one-fourth Uy one and three fourths 
ty four and oneshal inches nas the00 
ited the eomdense of menntesostend 
Tava hus wenpaetty of about onefourtr of 
1 inerotarad connected by heavy fesbecon 
tigetingewives e¢ to the lamp & for cursing 
the rapidts-osciiaing earron 

Sis apparacus ts not only relatively fac 
petsves bn enn he teed with any eonimes 
Sinlalkeinating enrveatyaa stated: ‘The ap 
baat i rr relly ovate and does na 
Fequive a skilled" operator, fs rap tu It 
worka noatment requiring only two to fe 
Tninacen in capable of treating A large aren 


sutltuctorily and tslnespenstve to operate, | 


{wll em stonaly without heating ad oes 
not roquite adjustment, except a fong tor 
Wales the ight iexosodingly teh wate 
lot aye 

"Tu the foregolog description T have stated 
the'size and proportions tiblch F have found 
the best fora'conventent portable apparatus; 
but fe will bo understood that by taerensing 
the condenser a lungor are may be produced, 
tho transformer being modified witha limite 
by'asing lnnger wite for earrying toereasel 
‘erent; audit vill be understood that Thave 
Sat forth herelathesaid preferred proportions 
sean example to snable those skied ithe 
frtto apprebond mora cleariy my-iavention. 

Por practical ase it is nesessry that the 
altravilet rays shall proponderate, and one 
ject of my invention is to prodce these 
ays in abuadauce without at the sume time 
‘gonorating ton apprectablo estentthe other 
ays of tho spectrin, or In other words, 1 do 
fot produee an tptenee fight and thon alimt 
Tata therefrom th suportuods and updeste 
able raya, (whieh fan expensive and cum: 
iberaome Process) but 1 bave davioed ah ap. 

atin hi arrives ai da 
ivoetly hy producing tho ultraviolet rays in 
reat abundance by having w condenser op: 
Grated by-an alvernating current stop <p 
Icraermer in tmets dler Mgnt 
high-frequency current. directly to the aro: 
lamp. Tels well Enown thata eurtentof thls 
haraoter will produoo au ate tick ultras 
‘loletvags. By ayrapparaty 


Sy Opera wechanm cipabie of Hong 

‘Thaveaimed to produccanapparatuasately 
‘operable brn prson not speci skilled and 
‘fa tow cost, portable, and eapable of epera- 
tg i entvantcomionty rata 
tion, excopting turning the site and cen: 
‘ioually adjusting the eletvodes, 

"While profer tose rom electrodes, do 
not wish to fints myst theres, except where 
‘citer ios ain, has endo are 
Mounted aan ange o aout oinety dageees, 
fe-shown, and ate ld rigidly tone end, be 
{cenpableof boing tamed to bring oew por 
thos the aarp dorars intonation nts 
‘ry tesa eoctrodes boing inexpensive, toni 
iivod, ronally mounted, highly acti, not 
liable 0 ngurg, Interchangeable, and 620: 

‘When { & desiend to renew the sereen a, 
to holdge can be qulekly removed fvom the 
tube and snosher pat in pine, or the sareen 
toaterial may be feledsed by toosentyg the 
thmssers ina frsh supply suai 

When tis desieed to remove the electrodes 
or get at them, this may be done quickly sim- 
Diy by unsereding the exp «and sipping 
fio whole conuested apparatus out of tho 
the. 

‘Without undortaking to seb forth nll the 
moditentions in form ata arrangement of my 
Apparatosaandthevavious further advantages 
‘hereof, what Islam as new, nd desire to 
secure by Tetters Patent, fe 

Se"An apparatas of the kind described, 
comprising tn series sonres of alternating 
Garvent, » step-up transformer abd a, co 
‘eneer for prodgiog a high-toaslon, ‘igh: 
frequency eberent, an an are-lamp operated 
Hore for produ travail rap, aub- 
Stantilly as desertbe 

Br An apparatus of the kind described, 
cowprstog inserts 4 source of alteraatng 
nrent, w/stop-up transformer and one 
Uioneer for producing a bigh-tonston, hgh 
‘requsnoy current, and an areslamp operated 
thereby for srodusing wltraviolet rays, sad 
lap being provided with Iron electrodes, 
ststantialy ns describ. 

SoAn apparains of the kind described, 
comprising f-seres wstepeup transformer, & 
Sondonsors and an are-lamp for producti 
Sitavtotet ays, salt lamp having stare: 

dod iron eeetfodes arranged aba angle to 
Sach oer for producing an ave. betiean 
Hom, substantially as desertbed. 

in an apparntas of the Kind desorbed, a 
lamp comprising’ n case tame therelay 
slectrofosupports eared thereby, aud fod 
sletrodes Axed rigidly on suid supports, an 
Ines or ojoning sat aupporta toward aa 
‘From each other, aubatantaty ax doseribed 

‘In an apparatasot the kind desorbed, & 


‘these rays are | Jam comprising eas, a frame therein, sp: 


25 


30 


ross 


ors carried hereby squareended electrodes 
onnted in sla mupports ald electrodes be: 
Ing capable of being tated isa supports, 
{Immovable lougieadnally thereto, 
‘5 Nnatnly na serio 
‘Than apparatus ofthe kind Coseribed, a 
damp, comprising m ase, oppoata electrode 
toputate supports therefor dod ens for ad? 
Jabsing call supports toward and from each 
so bther comprising toggle nk anda opera 
lngesomberthereforSonnectedwithaxt aks 
‘and extending ouside of tho case, sostan- 
ally as decribed, 
“ig an apparstos ofthe kind dserbea, a 
4s lap coupeltag cae, opposite alton 
onan mennafor ad 
Fneing sald gapprte toward sad from each 
ther, comprising togle- links, a nit com 
Sec sme ada rai al i 
so gngenent wi ait tro extend 
gona tho eau, neta ally adverb 
a aappracesof tend desc 
lamp compretg nase, posto seers, 
Separate sapprts therefor, and mean for a 
2s juting sid supports toward aad from each 
‘he, comprising a threaded fd for operat 


s 


ing said inks, sald rod extending beyond the 
ise, substantially as deseebed. 

2 Taan apparatus of the lad described, a 
lamp eouprsing case, a removable ep 30 
thovetbr, @ fee rigidly connected to cad 
fap, supports eared by sald frame, eleo- 
twodes mounted on sald supports, herby 
tho frame and al para couueoted therewith 
fan ‘bo bodlly removed with sald eap, sub- 35 
Stantlany as desertbed 

{o, Inawapparatnect the kind desoribed, a 
lamp, comprising a case having at-one ond a 
cap aud at the othor snd aremovable areca: 
Holder provided with mesus for detachably 40 
Holdiug a sereen of toe, « fea supports 
‘and electrode, all carried by asi eapy and 
‘menus for mnistaing the samo out of con 
‘thet with wo ease, substantially as doceribod, 

Tn testimony whoreot 1 have signed 15.45 
faite to this speciation in the presonce of 
‘iro setserbing witnesses, 


TOWARD JACKSON. 


Witnesses 
‘Goo. . Maxwett, 
Waites C. 1kosen. 
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[SPECLYICATION forming pat of Lattere Pateat No 670,689, dated Jone 18, 190) 
inti ha Angst 2,100. Soha 25.200, Se shld 


{Dale whom te may concern: 
‘Be it known that I, Tons Berrox Kix 
xatbe, a ltlzon of tho United States, and a 
Zesldent ot Boston, conaty of Satfolky and 
State of Massachasetts, avo nvented an I 
Provepeat in Flere Appaatan of ch 
{he'oliowingdasrpton tn connection with 
the accompanying drawings, Is a speciien: 
ony ike letters on the deawings epseoent- 
Sng ke pats 
“ty prevent invention eof wide application 
to various Kiods of sletrica? apparntas and 
aboatesertat nposianiacveres teh 
‘have mde whrely Lam enabled 0 Pos 
fivelymaiatals nm electrieal dice fa one 
on oly and nner proper condition 
{otnalnta' sid discharge continuoxsty, pro- 
Sneing, for instance, wtbout the Tater 
tion of'x commutator a continuous current 
Alvetly teom an alteronting of interment 


1s 


re 
‘neo, suid oper ts what wo call a posl- 
ve” condition, and the abwance of aiden 
ergy is what we call a nazailve™ condition, 
ftnd this, taken vit ry discovery that elee- 
{He energyin ite postirs condition dcharges 
Telustontly from plane (withoot eagea oF 
‘tngular of pointed aurfces) and aise 
perfact teedom feom n polat, ena 

ime to-control the direction of discharge of 
the current, and here the acetmlation 
Potential. The regulate conditions are pro: 
Yided by neue of what 1 term an exten. 
ooless point," whiah procldom, ax neary as 
ean be done meshanioaly, fhe ideal diss 
‘hargeetrae or postive eandtion forthe 
‘tard flow of the electrical uengy, and by 
means of what I torm a limites plane,” 


2 


35 


‘whieh provides in the same tanner the o- | Eace 


Captive electrode or negative condition, ia 
Sra there way’ be sald to bs an absened of 
nergy (or a lower potential than that of the 
point from whioh te discharge comes) cor 
‘Fpuding ton vacuous condition or absence of 
Glocteeat pressure. By this means th 
‘eal energy tends to dlacharge continously 
In one direstion onlg-—viz, from the exten. 
50 slonlss point to the tials plane. 
Tn the drawings, in whieh T havo illus. 
trated, largely diagvommatially, one form ot 


ss 


‘ay lnensln, Figre 1 represen pay de 
Erspmattatly aad" largely tn verde goer 
eel teoeiectrfesetranged ta prvidethe 
fondle aboveexploned Bie dilantet 
Re application theta! for casatorning a 
invari carve com enmsantcurtent 
ig artes the gppieation ot meine: 
tion to Leyden jars for converting a tater: 
nen chergelsto continous decane. 
‘Tho general Siructaral feaees of my 
setiod tay be tary biel tee 
sHeertag toi. el be sen ha the 
lectedo te pltted or pene-shaped and 
Shar tie extrenedachrge pant tatporgro- 
jected sight throosh nanalnperturesin 
‘er oF ater ude dr whieh extends at 
Heht angen thereto, th pirposor thi ak 
ting’ ta ent of tke attacling are which 
ould ortenrtse be preset in te conrergiag 
‘ills osurfnea ot the seetode ay 
tears Tprovae.aa “extenaonies pat 
‘peaking Cece. Spi tern Tega 
point fa wt the aGrnctive are of 
{Matrog relatively to the poste eeetroda 
{sito to he pole.‘ on in aber 
ory in'wbit the radber disk eles al 
Tiiaaitace of the ror eto bela ihe 
org polo terete rubber do const 
Tittaimeana ar cuny ot the ecopirenrea 
howe edlanhgrgepolst. Opposite teal 
rode point bis the cesaplivo electrode. 
leh Matai a negnive codlton feta? 
{ois to ‘the alectode apd whieh bave 
{ered te “ifm plang speaking again 
clare, tis sete Kaslog age re 
gepiiveaeh and being protde wit aeane 
{for preventing the tendenoytodlacharge, sald 
caus rena in peeenipgarecapee ste 
“ago or plane without angles paluty and 
{Gis pate secured by providing a Ha sur 
cf conatirable eave extent ae 
‘tevin sedges tack and ay ay ade 
Sted pr wheraty, owed seta the 
Sraoo i iiten neem a i hea 20 
{rmination wiin'the Tnduenc of the Oe. 
Sineee pot b 
‘operation, the postive nore dacharges 
Jnvanebly from tie point 6 to tho pate f 
ein dine an sa a 
ie it on aan iefr bin tha 
‘attraction of tho lmltless plane is come 
palling there Delay rasioly ao atscon 


65 


85 


eS 


9s 


5 


5 


5 


2 


3s 


“ 


» 


ss 


6 


-  eagualeousasicacaaeas ie 


pola 


o7,s08 


‘even then the current Ind to be forced or 
‘compelled to discharge, boeabse, € posible, 


"Applying the faveation to practial uses, | fe would seck soweother outlet ia prvtorene 


itm Beacon that is eld 
Ainge 

Pig. 9 T have indleated a typlat soareo 
of intarmittent or alternating enory In the 
{orm ot an ipduetion-olt h (operated by ab 
alternating cnrvent) whoo terminal 
Drovided With locttoes «ofthe ki 
‘eal doseribed,andopposite those eleetrodes, 
‘hich are acraugod i Fars ae complemen 
Inry electrodene const ton working ot 
{tHE E, which bts Goired shal avo a cout: 
Sous darren. 

"Remembering that, as already explained, 
‘ho etonsionlese-point-and Tiaitlem- plan 
lectrodes compel tbe dlashargo to take plac 
{none direction, i wil bo seen that th ater 
tnlttent or allordating iacharge fom th all 
is tomacially tastorred into a contin 
thous current by the lower sats of olettade 
as arranged in Fig. 2 

‘Azain refering for further ilostration to 
pig ltwill be asen that Thavearranged two 
gyn jae having hel ote cat 
clectrcallyeonneeted by a wire nd the 
{nner costings connected by poste pin which 
‘romounted dsaal diseharye-tods sald poss, 
However, being provided on thelr upper ex 
‘romites with the slectrodes oe. oppate cleo 
tro at he tra of alo 
‘rated by an intorruptod current) By 
ana Sf pablo mala anata i 
‘chango at's -approsimataly fzed potential 
imiardotheaisehargefromastate Rachine, 
fs the intermittans discharge from the jue: 
onal ho she oare apo fr he 

apen ars igenabled keep the Leyen jars 
at pproctically caturated pong sous the 
{atte can malatatn constant discharge be- 
{eon ther eds'r. ‘hs aplication oy 
Jnvontion i of erst practan! importance oF 
tho electrical spinning of fine fiber, such a8 

isthe rapid evaporation of lgnids and the 
‘acodmplishment of eftests that ca bo pro: 
Aiseed by the eontingousrunniog ots wate 
fucking, ‘The static machine ‘nocesarly 
HE nae fo ot and isa na 
‘enity uncertay whereas by'my iovention 
hese objections are teuoved and the 
fauldlscnge fe rendaved sotingons and 

“Mpriaveation is what might be called an 
‘lovtricalcheckevaive," aa it permite the 
tlimlted discharge ofthe curred in one dl 
rection, butcheoks from Sseharginarfo tbe 
Sppostt direction. 

‘ameasuring hs ofectivencssof my inven 
tion Phnve found that upon acranging the 
foures of supply natch atianner that xpos 
{fvediehangecoaid complied to pas from 
{ho slctrode to the elostro } the cle: 
{rode could only be one-quartet the distance 
fat that they could be who the current 
‘vas passing fa the opposite diction, and 


Hmportant end | tothe one dosirea 


ortha sakes experiment 
‘til bogntertco tas he peel 
betiment of my Taventiod may bo tase 
‘rtin'n wide rage of aguralnt eos. 
Tents so econo do pot mi mel 
‘Eine ha sealer eee 
Shor sor Go nit mont rnp 
6 apnesion of feta ao ine 
ho itis onl at 8 apr eae of 
‘alinte control; alto, fora lightning arrester 
SSrsaohite ofsier tae 
laving deeibed my tention, what 
lal aa now and desi toseeure by Hatton 
anne 

+e hesn-dtoribed menos for pro 
sng a comtngons or mldrectona sahara, 
‘Shaating of lcrades ove a rah ek 
‘Tachargs point and provided with pote 
foreating wf the reefire an ant sd 
fous at anchor Bhi bess rg re 
Eepirentea panied with saan forpent 
seid leuboey ts char ant Tor 
'3. An elostrode torminatiag in a compare: 
sivap faa ey anda fat eho cies og 
Sopeetuniy Cpt sles te a ine 
OR anhing a a pera woh 
Sit loose 

Eifel formiatng in a pian, 
comtgsngsufac, bags ages caved 
‘rolled rearwardly and inwardige 
than estiad appara aarsot ae 
tonmittont electraal enorgy having at ite op. 
Posts trons etna one ot hie hae 
P'ibeuarprtnag provided wht oes fot 
Sotg of eee ae toa id 
Eangepoint ni We sib ot which ha 
{nrg euivearn rode thao fo 
rove the tendon. dha 
[cana reiting in preseating a recepiivesar- 
fic nigt aus potty ani ee 
‘odes codperatiag with sald tort 
{do the beings dscarpeetetletede 
‘rang 1 cooperate when Toopuveaes 
SESS tnd tle ane 

Se iamelouren spicata asoareotin- 
tonatent lett enor fig pea 
‘ous for compolng stern ie 
‘Saro fromedend Sharer ease pone 
sid'end for meeting end ncargy sid 
Sots boing capable, oar orn cone 
‘tines, of ranmlitinga tna Alacra, and 
inees alpeating neh or wooly and 
‘Halnnniog al Coageatan apposite 
Hiatal aad rin tiaee costa 
Atcha. 

Tevtliney herent have sgned my 
pat to ths spatenton tn te presoe ot 
‘two subseribing witnesses ae 


‘THOMAS 5, KINRAIDE, 


Witnesses: 
‘Geo. H, Maxwrct, 
Soux'6. Eowanbs 
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1p alt whom it may concern: 
‘Hest Known that fyTaostae B.Kise DR, 
of lost comnts of Sato Sta of nas 
chusetts, have iaveuted aa Yimprovemont in 
5 Wantin couneion withthe aecoupany ing 
‘ravings easpeattcaton likeleltersand die 
‘areron the dain presenting ko pts 
“iy favention ass to accomplish an in: 
‘vated eleloney Ia elcttenl appara by 
‘hoaasof anew wading thereof, hich Thave 
‘lgeogered to bathe only propor wading for 
faking advantage of te nattral iipedaneo 
‘and Jadctnnees oo a fo give e prope rif 
15 potettial in the direction desire only. 
"ave ilustrated ray invention fa sever 
ilove forms of appratas i onder that 
tulght be fay approhendd, and tho datatls 
‘Of these deviee il bo mice fully doe 
20 Stool frou the folowing desorption, reo 
ue being had to the noeompanying draw 
{tse auth nvenon wil te parte. 
any defined in tho appoaded latins 
1a te drains, Pure 1 2 peepetive 
as view, pally diagratinate, Uhistating. one 
' juamber of soustranting a dynamo to embody 
{he peinelples of my invention. Figs 2 and 
Siow dingrammatio faroes listrating the 
tanner of winding, Fug 4 isa vorsleal sae: 
so lion showing the peiaepies of my invention 
Applied toa diferent form of dycamo. Eig, 


Fs conteal trevor section of another 
formof dynamo, the wad band thoreo shove 
" 


nga wining a aetna the at 
‘thovoot illustrating, alagrammatealy, 
55 manmerat winding. Pig isa veri trans 
‘erse soeton fal on the line Oty Bg. 7, 
Showing my. invention applied to & sean 
formers Pig. 7 is. top plan view, pasty in 
40 Stction, of said transformer. ‘Pig’S is acen- 
{pl vertial setlonal view of auothe form 
ofl eanstormer. ig astraes In ere 
ve the plates constituting the magnetic 
BAU SWite lier iaadtonmers Hien and 
AL how, respectively perspetive a en 
45 Gablongivadinal section's modified form of 
franetormer 
‘Referring to Pig. 1 1 wll be scon that T 
Ihave providod «totaling Bald A and su 
0 Hlonaty armature B, the latter belag made 
Up of laminated plates or stampings band 
‘Mternal windings b. If such a form of dy- 
rnoina more 10 bo,bult with nea windlogs, 


the wire woul be wound around one oF the 
‘ter or all the oon walls eonsiating the $5 
Shot! oF magnet Geof the armature 1. 
Tnstaad of thts method of wiading t neloes 
Ait ween within the stamping T 
tho wir ia poenlar anno iigstxted i 
Figs, Sand "where it wil be seen that be- 60 
siting wt the taner tomninal De the wie fe 
fede fo a wiading paral vo th raat 
Ald Ain Sueoestv Taras, as indented 
nnsnbers ia Fig. 0 thatthe wize fs bull 
Up ia suoeeasiv layers from the fide ont 
int at Bai ft cat ae ae 
any lin Fg. 1) within te stampings 
{ntidy Med, an thon the nas meted of 
‘nding ts ollowod until the apposite ha ot 
The causy a ential ied, the omteriqyers 


| or'vie two bodies of windiogs beng jlued 


Sn iets that we havea U-shaped mace 
twindloge with theoppositecernigas there: 
St next tothe otating Heid A Thiewinding 
Sr tn easy nndrstond by folowing te 
Tumbers fn Fig. d and olwervag the gape 
‘Sorentationaf snd wining ie hom 
‘lg capes iat soeonveoutsaremade 
{ntl oppuaea parle lagenae formed Gn 
Aicator respectively, by thegaees 1307 aud 80 
EI) eon ate nna 
{ng dcent taper (indent, respectively, 
dy the gues 111310 on one side and 13 
TE11 Iden the other sie, the same wie hen 
being earied ck in tio nest layers a adie 
cata on one side by 17 10 224 anon the 
Sher sds by 1820 $22, ad then the last 
tert edilmade inthe hal of he cavity 
St the amantuc filed bythe windings hts 
far doneribed contins aver tothootker bait 
sf sald cavity, blag eiled ie presi the 
Stoo mannotax befor, th turk, however, 
‘roweding fom the petiphery inward a tis 
overs tanmor to that vad explained 
tie ord Sasa fe pe eal 9s 
{tin on ane side theline to bexaade bythe 
‘vite 48, tis wioiscootinued peat the vide 
Tigling ito th ade of teat, whens 

tril stots tn wasnt Saag retaly 

Er betore the turns 46 47,4040, 46.05, 3, toe 
‘rhih frm theoutormo or posphra aya? 
{ajanent the en of the stampings Oy the 
‘Sin wirabeingtenooconingod in tend 
{ngs form adjacent nd witha sald uta 
‘most ayer another layer, (repesontod by th 
Figures on one sido 20.38 95-84 an ok the 


wes 


" 
45 or staring layer with whic the nding wat 
gan at ibe oppotite ead of tho wie, the 
frst cll 3 bel at one trmtoal of thé en: 
tire winding and fe lat coll 21 beings 
sistema hr erat a 
to the field A rotate thereby disarbing the 
Induced magnetic endtions of tho mageti| 
‘dy, who th tin elg has bee 
an inddeod magoot, the magnetic Imes of the 
Hedy By when leased from tele tndlng 
+5 sma lo wat of add 
‘ots ahi lay from thereon of he ek 
‘Xo'ward cousin usual fostoaiona athe 
srnigol heat and hells ee 
in the magnet fed provid bythe nee 
‘ping body or jacket B fal on tho wes of 
{ho winnus nod cutardly toward the ends 
thersf ati Ueraby ereaing the grentest 
Impedance atthe adjacent fortiow of the 
itdogs od removlag fo the anes po 
Tons of the windings the bindennoo of the 
Tines of magueti fore, that th rise of po 
teotil of the entire wining ta feo to ta 
ne fhe fern the winding i 
eat tho field A and eoneetently a Rigo 
{ential ropion 8 alotaind tmmedintny a 
Sen dhe rotating fed, anda tow-pteatal| 
region in th winding in naintained at thee 


mote pon a the wdingnaacent the | ready 


parts marked Win Wig Ia Fig sf have 
iowa to same prinelge ot winleg appticd 
{Glan nrmatare aude up of diferent sped 
ompingn, tho samplogs shown in Fig3 
Saving nostra corepordontaroand wich 
omifelswonnd 


3s 


rent 
45 orton 


rota 


‘Wound aired on the portion Bin m api 
{orm thraughoot the tength of sald porn 
‘ana then beck again to the tar nse 

4g ond layor, and an back and ford in layer 
‘sxtending parallel fo she length ofthe arma 
taro insteu of extending transversal there 
to, and tho rest would bo tat the curren 
‘would simply have to pase throughout the 

60 Tangth of wire of one layer inorder to pass 
from the low poesia ragion the bgt po 
{ontat region of the armatary, and then fhe 
(current tn traveling farther along the Wind 
Ing woald pass back again along the next 

os lager, traveling from tke high-poteotial e- 
Gin fo Be low.potentnl region, aad oon 

nck nd forth according tothe aumber of 


ined | minal a the eave are low pote! 


10,700 


layors until fully it would reach tho out 

lag lerinal Trees, hmator, tat the 
‘ae 0 
fal 


Ing of the maz 
‘lL toward heend Ite dean of withoot 
{impedance from te end of the winding way 


tae | from which the line of forces aligned 75 


{in takes plac throughout the mucteaive 
farmaot the wiadg onl every tar thereof 
Imsck to the very ond Tt dshargor froly all 
Aiscurrent ine one retin i dockage 
2 an opposite direction Using’ preven 

the inpadance of the ines of aagnetie free 
stand flog toward the hit magnetic po 
feauial ends He Aveondingly an armaiaee 
Seatac onan Pie nod at 
Sonstant high potanial adjacent the rotating 85 
fel, and the potential woud erased unde 
{te ost favorable conditions, inasmuch a 
{hellnes force of the urrounding magaet 
{sid wood becostncnly falling across ts 
{tiene of wre bck a0 x contin to keep 96 
Feleasing one and the same end ofthe wind 
ing from thts impeding fatuence, while eon 


nig. 4 have indicted the old at A 95 
and have provided a voting armature 3, 
‘pate op of amply in ual mnnaer the 
{igereace over a'ussa iyammo biog, how 
ventas Thre moon tho armature aca 
rats tere aig tn Fn vo 
ing, leh bopa ndjacnn tho cove of tho 
farlatere anit winds In guemeaaive layers 
‘Boneooutrardy in aradal direction thas 
forthe reno already explained, there tr 
‘cuaind region of gk potential njacent the 105 
eey tara nih oar 
ot ontyofsdvacuage lait gts Al the 
Enel of the eating finer of free tn the 
gue lan the at sana manner 106 
{bey tal are the ture pray fom 
Aielanerto the outer prone of the wat 
{ngs tas requires ony ne trmtaal to 
Ieprorided for thobigh potetiaourrent a 
Trdaytrombepparsud tereby prmiting 115: 
feretumaogddior on el tomo 
rorpondngy igh au tnexpenaie for tho 
Sealy tage duty ete fi 

Tn Figd Oned TL bave shows 4 secondary 
co, would fo te anne manner ala de 170 
‘crib fn don ad an ahown fa Fig. tho 
{fon Bald boing ont sway atc to recelve a 
‘iimaty preferably wound alge tb tine 
Pencils tho stcondars This predaons 
Mh aye formed amagno:e sean (25 
In'vblehall the lines fre of too magnetic 
ft (ther elosed or open) are periied 
fn a nterrapion ofthe cerent nthe pe 
Stayt fall arom the secondary 996 fo 
‘ata the tarntheret suecostel from 
‘enter toward Hand progressively throngh- 
Sot neh the te fe ayaa 
Sor suetesiveturmy fo be sue, but mond 


ny 


Ss 


q 


19,700 A ‘ 


ot ott‘ taros progressively slog the | 4, tn au elacten! appari, ay po 
‘ido wie nal ste winingr vol | vain nga ell fr the prarafay 8 
Tre tmnavets othe cvetin tat Tempoy. | winding sveaaged fa and’ voce ths la 79 
‘Tub be marreudyanduraton vag | Mluoaon od md ol, meas vo setup ena 
‘Figs 10 a Ii, whieh show the mnguots | ons of potential high ans or "antes ta 
Toltes made up of wee forming ath en: | ech oor in aitrent regions of sud fe, 


{gra gore etand bon argand the outdo of 
the-wintlugs to form i jacket ch The old 
oy mag tranetirmae is frm 
‘ota have en tO wld the priory alo 
{he cores! from one cud tothe dor andthe 
‘vind the socondary over the pvimary iu sve. 
fssivo layers parle to Ths core hack and 
forth.” My wioling,tewil boscen, isentrely 
‘iarent fm tig fort wind the print 
‘Atoncend,asclouriy adiente, and then wad 
‘he secondary eta, saccestvo layers trans 
‘ersey vo the core !ustendof parallel Ure 
Uo,so thatalto eurreme passes out from the 
deveey or outgoing torial without ane 
inet, eran yh in a 
‘and cat tho tens, boslnaing ate! a falling 
tek toward the oppostiaverinfual the wins 
Sore fre to disse ts etrent ih one di 
tection oy and thie enbistues ual al che 
‘elrots fort tive back to ite terminal 2 Ta 
Tig. 8 Thavo shown a form of transformer 
ofa on te ne plan bn ving a cen 

fore a au onpoats diak-lieo mygnolic 
Felts ce, eonveeted therewith, the stump. 
Inge this ces being made up Ot pieces o* 
2 Gehown otal nig.) and pat o- 
gether in an obvious manner. 

“aving. decribed iy vention, what 1 
lati, a sir to sezure by Latlars Patont, 
1.31.83 eeaient apparate, a ody nro. 
‘toa aynote Rely winds with eo 
{nila of anid try, means fo manta 
Nighpetentil ana owptontial regions re: 
"pedal in posi peso aid ingnetio 
He au meas ote Metintoaet sid 
field ea winding boing wonud to present 
‘ondlitions of lotic potential gota 
‘oreely tothe magnetic potential of sho old, 
‘And having deeretsing potential throwghon 
ieee fom i tei ro 
‘log os low potontlal gin, tania 
gece 

2 Tn an electrical apparatns, an envelop- 
Ing body poovidiag ntnote eld for tho 
‘Appavatya windiog aeranged wand gabject 
UU i attdenes of said fell means foseé wp 
‘conitions of potential high aid low sel 
{vols te each ter in diferent regions of 
‘ad eld, ad wens to entsn netntons 

‘havi its tera 
‘jac te refon fn which the agate 
Tinos Yall on w Huntuadion of sald ely si 
twining ba stanly otod from Isat 
tole Interedate pasion the Ite 
Auneent the region toval which 
td mgmedt ino fal aot ekg wav 0 


Ente leith one ie said nosgective torn 
dale o feat inten ute, subsea 
Tilly as oeribod 


ent docregsing potenti Shoah is | 


{primary winging vestfted tothe region of 
xlitd ward vbicittesnagntilinestal, 75 
ui Brst mentioned wining bing wound it 
Suid fad to prant conditions of eoetctent 
Dotedtal reittod iaverely cto tagweie 

rantilof tho fell ait nog baring 
Hocrandng polenta ‘hroughout is cutis So 
length from te igh potent nl teiontostelowe 
potential regions substantially te esele 

“nan eletteal spparatis,«iaaguctie 
able shell or ieoket roving & magnetic 
etd forthe apparatus awinding ranged in 83 
find ambjoct tote fone asa Rel, 
‘ean setup conditions of potenti t 
fn low relntvoly to bac other ceent 
Felons of sald dt, « peiaty wining te: 
ilcted tothe egiow af ld Geld tart ge 
‘rel the maghede ties fal sd fest men 
one winding ving ertarnalsadjacont 
fheregion ava from wile to tagnecetioes 
fnljcingsimilany wound rom asad ern 
Al tof ingermediace portion, heater be 05 
Ing aiacent sat primary winding, ead sa 
SiSemenioned wing flog wos itaro 
fpotontia decreasing troaghoat sie 
Tongth from ssa ftapeice teraoats to 
{txsaidineruediate portion bstantinlly as 02 
pena lectin hin 

“lan lectlealapparatas thin, Mat ee 
aiiary winding won two sae bodes 
Site by edo procnsing from the fect 
ito por of the wading coustitatg tho 105 
Secondary and each of said bods winalag 
En"guccesiv.Jnyrs ne cols promensivaly 
Shortorirougout sense fot th pot 
sey to dental yorton theres, anda pr 
Shimy windlug restricted to the peripheral 16 
Dovlon of eal sonar, prt sheet bing 
rrone atte ani pare on te opposite side of 
Si scondaty, substan ne desea 

SS Sameleetcal appaatitadhin ft te 
ontary winding wond in to sat botles 05 
Site by sito proceoting frou the futerest™ 
ie potion of he seootidary a each ning 
{ng/in successive Inyers oe cals prozwoss- 
{tly shovtr taghous stent Tre the 
periphery to the eee portion treat, 24d 122 
Popa windig nate to the pee 
fr porn of sli sesoatary, pt tert 
Seingentone ski aud par of ho oppo 
Shloof sud seeoniary, anda raze [ack 
fr bapnetoing aiding arity +25 
aver. 

ir testimony whioreot T hase signa my 
nat to thts spoeation i tho presen 
tio suertbng since 


“THOMAS fi 


Rivet 


Witnesses 
Ghoi, Mawr 
SoG ow a 
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{0 alt hom it mary concern: 
‘Hoi known that Titoatas B. Kiyaroe, 
of Toston, cotnty of Saal, Staie of Masaa: 
‘hosts, hve favented an ftaprovement in 
let rea of mich he following de 
Sexiptton, tn ennanetion with the accompany 
Ing drawings, a 0 apecibeation tke leters 
‘on dhe drawings representing like parts 
‘present application isa division of my 


“lect breaks a heretofore provided hava 
toon subject teanshdoable sparking, whieh 
[Stot only destructive af the appara, ht 
Sevoryupjctonaitn sete on eee 
rent and system being operated, tis belng 
especially tue af stay breaks whieh operate 
‘yneans of brash nittonal engagement 
with a rotating surface. Accordingly I have 
Tvented a brn in rio thor nha chaon 
forateng, as tere igo surface to ave over 
ana also Tening object of ty breaks 13 
rovide a cans forsaking a exovatingy 
{juin bree with a relatively Tong poviot of 
owed rel my break rendering ie posible 
{orregulate te period of closed erettaceu- 
ately. Many eonsierable advantages 
$l ftom this construction wil oer to 
thse ied inthe ar 

‘Tie detals of eostruction and prnclples 
of operation of oy improved Break wil bs 
fore fally pte eat in the folowing do- 
Seriptlon,etference being Mado the acon: 
Donging drown ta wish Thavetliastated 
Bpreferredombediment ot wy favention und 
{ie ater wil hemor partial debe n 
‘he pent nine 

ite drawings Figaro ia op pla viow 
ode fora iy brea, Bg Shs the 

‘nasa ase D1 ourn, none 
teapot oe beeing apie ofan tron 
at or arnare ht to or or me 
one of varying a of maznete materia 
ferein show Ie tho form of eccetrie edges 
oe ‘ 

‘Af object sf provide resins of inerons 
Ing nagietieatrvetion to enpperate with og 

rote aaltable sietromagucts vr rlenold 
0 tloyices 0 Toeted as to socesively trae! 
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Ee 
appleston, Sonat No. 67,70, fed Ay 3 | 
Bla 


‘these ragionsot varging massof magnetioma- 
{ert for mtating the armntarey = wil now 
De explained, 

‘sfatnted on or otherwise connected (0 70 
tate with the armature are oa oF More 55 
Suallaatifvetlon-rolisa’, two belag herein 
Shown mounted at tho paste onde oft bar 
© elaoped adjusably nthoplated. These 


‘Stonnted to extend tatothe pat ofthe roll 
ativan arm, Ghownas a wired) caring 8 
‘hammer d to eontace with an aelt io & 
postrfand Ilnited in is movement by a Bber 
Mop con the end of an aljasting.sorew 
‘The eles ceed by a Nab i oom aa 
pind! and hold under tonsion by» spring 
fll 0 Pig fastened nt one eto aa 
ifab and at lesoeherend spa nut earrgtog 
nadjusiing ore! sero 020 that bloomers 
{ng the sevserew and swinging ts nde one 
‘iy othe ter the reitane ftear 
nay be vai 

Broforaly adjacent the jeviphery of the 
armactve dpc attracting means, hovel 
‘iowa In tho frm of solenoids or elesizomage 
fete ay connected with the mano other 
Source ot earvent by wees d% mich eter 
Shetsenoe a tetera that 
4s Ure magnets dare energized they ate 
tract the srmatore gr pst yaad by the 
crensing pall exerted thoreot on aegount uF 
the eceitrie suvfacos they eange the plate 
{orate wilt a npeed only cheeke 3 the 
siding ott auerrapterg against oeend 
‘tthe som said vals beta Dla pla 
vel tothe highest plats ofthe sures Py 
fo tint they cu of: fhe cureent just before 
fault pits get annie ihe propel 
iug-maguots,thoroby permiting the mouten. 
ne ite rare saat 
highom poiutsbeyond the agnetaaufoleat 
{oiproveut the latter exert ny agtarding 
faiftenee on the rotation ofthe break. 

Peeerbly aon thn asd hee 
fon a swingiog ledge os casrier 2 journaled 
fm the pout so Guat Tam enable to rogue 
late the sped ofthe Denk siply by sw 
ing the eatrces?™ one'way or theater. 
io efless tay be oblate by sifting the toe 
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roller rt om the plated provided they 
fro curred, as proterted,on & brat so that 
{hoy en's te.” The agatment ean. 
hot of eourae take place while the apprratas 
{sin operation, and therfore for instantanee 
tu regulation of she apparatus providethe 
Swinging earien 
“Amovemenvot the carrer from righstolett 
causes the erent to bo broken befor the 
ftioe has reached fs point grentst at 
tenction, and a3 iz woved farther toward 
tho Tee io pul on the armature exerted by 
the maghets's diminished more and more, 
‘nd the speed of rotation of the armatare fe 
orrespondialy reduced, thereby reductog 
tionumber of breaks and at the same time 
engthening the tine which the eieuit blog 
Ingerapced isos, 
lao the arm oF wir d slighty tangon: 
ital lo the armatare, at wil be feed viewing 
Fig. 1; lu ander that the rolls @ may strike 
‘he-otrome end thereof with least frition, 
viking outward Instead of sqnare against 


Theend., "Thearmd'is eonnected to themaln | 


Dttiraich therefvom at @ by means of a3 
Suitable eonduetor 2 and tho avila! has 
‘Reomeotion d to thodelivery end @*of the 
‘reuit as wll roadiy bo waderstood, 

Tn operation the magnets belng energized 
aidract the eecentre sutfaces oF other tary= 
Ingmassesot magnetic material, soasto cause 
the atmatore io totale over tothe oft Fig. 
41 te aloutt boing completed at da unt 
the very moment when ho igerruptse d 
itnkes the fron end of tho arm 2 seheroupon 
ite ule fmananeoaly broken tad 
‘as ths tine oeeurs slighty before the highest 
points or plagos of greatest attraction of tho 
Ermatare eonte opposite the solenoids the 
Intor are rendered lasctive merely ducing 
thestotent when the momentum ofthe arma 


furs is carsying the lasts by the solenoid, | 


soascobring the regionof least magnetie mass 
Rgsinozeclatho oleoldsin pion forte 
{imtsr, upon baceming active by the making 
‘ofthe ciety vo rene thelr pall upon 
‘the srmakure, and thereby continue its rapid 
srolution. This action is rapidly repeated 
‘ntovacy make and break of dhe iustramen. 
Tprefer to provide opposite elenatds 
‘oxi tender the deview perfectly balanced 
fied buvothesunntog, although Tt will bo un- 
‘gitocd shat vaniationsin thieand in allother 
‘eile of ay tnvention may be male 
By tne wea of my lnvention thetiis period 
‘of eloe:d eivenit may be made as considerable 
‘sdesired,  Withany toaal break this would 
bbe impossibl, for the neagon that inorder to 
five au egufvalent period of closed creat 
Th brash wouldof necessity remain upon the 
ffaen of the break so long as to heat fle- 
onally the surfacos, so as t produce acon 
tant ey ultiatoly destroying the break as 
‘wll as the effeency of tue eirlt. "Ta my 


reals terels not only no chaneefor ittoare, | 


lasthese is no sueface for leto azo over, but 
‘the brent seit fs 90 exceedingly galek that 


| fo tho centerof rotation of said member, and 


therejsnot ven asparkat the time of brosk, 
‘ut thore ts merely oecnslonaliy resiaal 
‘park upon the easing of the brea 

Having deseribed my invention, what 1 
claim, and desir toseoure by Letters Patent, 


is 


1. An clectsic break comprising avoiating 
‘momiber, an electromagnet, 4 break device, 
fand means driven by sai rotating member 
for saterroping aud ron evi 
{ating member presenting asurfucoot attrac. 
tHou to said magnet eccentric tothe ceutor of 
olation of skid member, substantially as de- 
eribed. 

A electric break comprising a rotating 
rember, an electromagnet, 2 break device, 
‘nd means driven by said rotatiog mombot 
for interrupting sald Dreak device, ead ro 
tating member presenting a surface of attrac. 
ton fodaid magaet cecentsio to the center of 
Folatlouof sald momber, and menus for vary 
‘ng the timo of iaterraption of said break de 
‘leo relatively tothe point of highest attrac: go 
om of sd eccontrieaurface substantiallyas 
Aoueribed, 

‘3. An electric break comprising a rotating 
rmomber, an electromagnet, pring, a break 
ovic, teas to vary tho esistanee of said os 
break devies, and! means driven by said ro 
iting meniber for tnterrupting said break 
Avie, suid rotating member presenting a 
Sirfacb of attraction fosaid magnet oocentee 


85 


‘ean for varying the tmeot Interruption of 
fild break dovic relatiealy to tho point of 
Dighest attraction of sald eocentie surface, 
Substantially as described. 

it A eleasie break comprising a rotating tos 
amonber having ropious of varying mes of 
‘aguctic material producing rugions of In 
reusing magnet ateactin, an electromag 
fet adjcent sald rotating niember, a brvak 
‘levico and an interrupter driven bysaid r= 
{ating mentee or interrupting the Ueak de: 
‘les, substantially as desorbed. 

Sr An electate break comprising a rotatin 
rmomber having regions of varying tas 
taguotie material producing Feglons of lr 
‘roasing maguetie attraction, an electromag 
fet adjacont said rotating member, a bresk 


| device, and an interreptorcarsad by ead ror 


{ing momber for fterrupaing th Break de 
view ubetantally as dosribed 

1 A lec ee compen rat 
suninber having regtons of raging mas 
‘agnetic material produelog Fegius of in- 
‘reasing magnet attraction a eortromag 
Stason said rotating omer break 
‘Tove, aud pivoted rll carried by aid ro 
{ating wonder for interrapting the Denk Jo 
‘ic, substantially as deseibed. 

An sletrie break somprning a rotating 
sober aang seis of nee ane 
eile attraction, an clecromiaguct adjacent 
Said rotting momber, a brea device and 

voted rllcaried by sad rotating tember 
Forinvecrapting the Break device, and menns 


on9,017 : 


{for adjusting said roll on anid rotating mem 
‘en abtantial as donb 
'S An elctse brenk oon 


ing rotating 
member having regions of inreasog mage 


mereasing mag 


‘tie atexction, an electromagnet adjacent | sald interrupt 


‘aid rolating mouber, a break device, and a 
thar xed on auld rotating member abd pre- 
Vided with rus pivoted thereon at fts oppo. 
‘She ent inline with and to interrape = 
DregX devies, substantlly as described. 

‘by An electric break comprising a rotating 
tmetaber having regions of increasing mg: 
ei attention, a eletronagnet adjceat 
hid rotating member, atbrank devies, anda 
Intercopter entred by sald rosailng bower 
{for interrupting the break device said break 
‘evico being mounted on w carrer movable 
‘concentrically to anid rotating member #0 
‘Stuntilly as Geseribed. 

“0, Au elootie break comprising a rotatiig 
mouber having rogions of increasing mage 
Delle aitraction, an electromagnet. adjacent 


suid rotating mamber, a bedi device, and 
evolving interrupter driven by ald Toating 

ember, sald break device neluding a yelds 2g 
arn projecting obliguely ito he path ot 

Substantially a8 destred. 

‘Am elect break comprising at ae 
carrging a hammer, an anvil opposite said 
Hammer, sid arm bcing yeldingy supported 3° 
fd provided with meats fr regulating the 
fron or reine tarot a ntarapter 
for engaging the free end of aid arm, ad 
fatomatle means operated by the eurrent be- 
fag broken for driving sald utceruptr, su 35 
sudatiay a deseribed 

Tn testimony meteot 1 havé sigued my. 
nate fo this specication in the nresmce of 
‘ino subscribing witaesses. 


‘THOMAS B. KINRAIDE, 


Witnesses: 
‘Guo, H. Maxwett, 
‘ALEXANDER C. Prowpert, 


No, 623,318 


Patented Apr. 18, 1898. 
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‘TOMAS L. KINRAIDE, OF 


PaTENT OFFICE. 


BOSTON, MASSACTIUSH 


ELECTRICAL SPARK-GAP, 


SPECIFICATION forming part of Letters 


Patent Wo, 629,916, dated pel 16,1600. 


Apyenn e Spoe 95 2608 Bal TE. Bead 


(taal elms ib may concern: 

Te i known that ,-ikonas B. Krvparoe, 
of Boston, eouty of Sufolk, State of Masaa 
‘chisett, hare faventea an improvement I 
Ulectrc Spark-Gays, of wile. the Tallowing 
‘ieseripiion, fn eonmeetion withthe nesompae 
hying ravings, isn speelficaion, lke totter 
on the dra ings representing ike parts 

"The more recent developments fu electleal 
matiees; wd partistlary th the line of ox 
Perineal resenreh in connection wth static 

iets: dave developed conditioner 
Ing the itehargeof sach enormous potentials 
andamperegesste render thenpparntustiere: 
tothe provid for nach parposes inedieient 
‘and Targely useless, for tHe rewson that these 
‘tharos. dlsebarges whieh the elestician 
Frequently desires to experiment ordeal with 
‘org quickly render inoperative or destroy 
*Aecortingte i te objec of * 
Invention toproviden practically ndestrael 
‘i discharge spparete to moe the ore ex 
‘ling roqutrements of Use present day aod 
to'that end T provide a sparkegnp which is 
tually selt-rdeuperatfve and comprises op 
Poste parallel disehargo-surtnecs of consider 
Abie area, whieh, besides thelr practically ia 
‘destrucdlblecharaccer,passessatamervas rory 
limporcancadvantagesallag wil bere flly 
Dloted ont in the eovre of the following de 
{ied cacipton ofthe appara, rteteace 
hetnghndto theaconmpansiog dmvingy ti 
‘tite of preferred enbodients theo! 

Tn theurauings, Figure 1 repreneate i side 
lavationastuplefornofnylnprovedspar 
fap, Fig? sa sme viwshonings tod. 
Fetiton. ig 2 is atop plan view ofthe form 
of apna awn ig 
snvention and abieh twill now deserve 


Drimarily intended for sein discharsing con: | 


{esses at shown in. my application, Seal 
‘No. 7700, tod Alay 3, 188, f wil'be one 
‘lrsteod Unt eis uot limited therete bat may 
Imsemploged in various other relations 

1 provide eleotesies prefer the form 
of opposite pasatel disks the alsgap be 
‘heean whose plane surfaces constitutes the 
Sparie-znp, the extender avea of ese elec 
ites preventing the tendency of the eou- 
lense, for example, to discharge wall ins 


veachol is, mais chat apd ls cu 
Ite asebarg vy be exsodlngy sudden 
lon dows apace th tn ot be 
Ingato beoome ty ete 

“hue spark-zup costes vitally a sl 
ecaprtitve ov ipdontetite conden, as 
{feore th pralis'and pretraly plane he 
inllosarfadory bla the discharges 
ows, meh aenege trough or neos the 
interning ale dilette The airgap. fe 
| broken ‘heck when the voltage mt exert 
| aSuicient stain upon the niet rupee 
‘Who large he lays aresnegrentreoenser 
enact wil ey hye, once he nthe 
Spare they wil spar 

"A; etl achat the condenser a snl 
gorton a the eg pata these 
env lachatges potas vy tino 
ston ees thee vale aut Sa 
{enof the two disksngeompletly xin 
Sciable meen fsprovided far acotratlyad- 
Soni tee pate eae to each shen 
fn segugting thet astanee party or, 
thr words, for controling the reine ot 
thesncervening sae lets and rete 
vg tothe drain where? have shgwn 8 
ipeterted mentor genmpsbing my aoc 
ibe tent prorat platy of 
pone g vende at thee mpper ends and 
Eth atouidered nate hon ti sawidors 
Stable enced the top dick othe op 
Dit platy rests oo Support ge table 
ra'islomgt Iotly ct pong ein 
normaiy hid downwardly bya bring gh 
fonigine banger or hows depen 
Ang ro he ale id spring enn sh 
gue cal guint the fazed lowe en ofthe 
Sanger gfapd ats thar end bearing gaint 
jabra ol stl ya sre we, 
Sotto alo ret hepa foe 

"Tue plate proided on ts wader side 
t's aly a recesses or ets, heath 
|Mown na "three numer, wht erate 
roo rats g" wojeting peal rom 
Tretia ofthe fsttabent. “hove preg 
tye of precisny eal Tent, 0 that sey 
|fenpet te plete im atone pratt fo 
GUpposte plate ~The suppove gins de 
ouding from ls lower ate asad (whieh 
Benge ty theifarated end t's 
er pitted tow st ok tele, 


we 


‘By this provision the mont delicate aajust- 
‘montis possible simply by svinging the lever 
5 one way or the other, so a4 to ine the 
Scrus g'mowe or fest and thereby increase 
or deefeaso the distance beter the piates 
Gy the wuts being depended upon forthe 
Scalsor ad stments of the plates 

Ta Tias.2 nnd 3 1 nyo stown the plates 9 
gf a hallow aud. provided with watercite 
{ation pipes gin order that they ty be a: 
solttely prevented from af heating under ex 
{raordioay conditions. “Under sual conde 
on however thoy sty 
hocotaary, iebeingsullelentsfapiyto provide 
the platen, as showa in Fig. 

‘Wien the adjacent surfaces of the plates 
avetocamecntirlyositized, the patna 
tured over nnd tei opposite sie used, 
Abd when hoth aides ave become oxidized 
thoy may be readily removed and scoured oft 
‘without destroyingany of thelr adjustments 

“My apparatas makes possibla the sudden 
alse fm otdnsa? ale ele as 
Feavhed a eotain prodetormined. port and 
Said lstharge fp of eeat volun oF lange 
‘amperage and of a very sudden and abrupt 
hire as hecurvent wit notbreakeacrossthe 


5 


3 


“alkos place 
‘witha minimum heating eect, ot interfer: 
ing with the efleleey, with very eapid ad 
‘ith vaty short and sharp osllatots aca 
Dable of being abtained between aba or 
point discharge gap. 

"Th adjacent ofthe plates relatively to 
exch olher vulatoa rhe amperage discharge 
Stths tnstrgmtent betbe discharaed. 

“laving deseribed. my Invention, what 
laim, ana desieecoaoodte hy Letters Patent, 

TL. Aspark gapotthelkind deseribed foruse 
Inaeondenserelruysuisparicenppresen 
ing eppentta parallel diachange strnoos of 
roll lege any anda regula 

ing the dacharge distance betwoon sll par 
alle stan shart a coutensar charge 
‘nay boautomtiealy governed stistantial 

aaeseribed 
wp, Thoherein-desenibed spar ap compl 
ing’ opposite eloctrodes presenting parallel 
Aigcharue-stefues, one of sat electrodes be 
{ng suppostodon three or more strate of equal 
Ionut, and means for mtatingald stout sup 
orto elctrode about its center, whereby ts 
{ijastment mag be varied to and vom he.op~ 
Dost slestzode,sebetan ily ns described 

2s Alsparle gap, comprising two permanent 
Jars uportal pes palo eae ther, 
constitating opposite dlacharge-suetaces, and 
fn tatorposed gaseous dilesrio, a4’ dis: 
Chargesrfaces having condenser capacity 


» 


3 


4 


oag18 


{or breaking dose thojnterventog deletiie, 
fd the latter automatieally restoring re 
‘owing (elf substantiity ts describe, 

i Nepackaup comprising opposite hollow 
plaies or disks hnving paralie discharges 
Frees, means for reutating the discharge dis 
{inen between tad faces, and lreuation 
Pipes entering the same, whereby a ire: 
Honot water may be maintained for Keep. 
Ing une plates or dska col, substantially as 
desert 

3. Aspavkegap comprising thee or more 
ross, shoulders adjustable thereon, a plate 
Se disk supported on sid shone sceond 
ste lo the seine support thereon, 
Ties ortore upeight struts lowe engsgta 
kit support and-tmeans to rotate sald sup 
Port about ils center,wherebrsald strats are 
Rinuftanconsly nud similarly moved for vac 8o 
ying the distnee apart of said pte, sa 
Slanlaliy as deneribe, 

TA spark-anp comprising central posta 
plurality of sapporting-posta, two plates, one 
Exrried by said sepporting posts and theater 
ligcne a cnt pst re or more sie 

aratrutsuppordigentd lower pinto aspring 
tialaeaining fad stfuts ia propersepporag 
‘elation, and means to Yotate the lower plats 
fon said’ contrat post, atbstantialiy au dee go 
suet of 


supporting pois two pitas, the Hower late 
Ingepots lever pivotally mounted adjucont 
fone is 


1s 
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‘THOMAS B. KINRAIDE, OF BOSTON, MASSACHUSETTS. 


ELECTRODE. 


‘SPECLILOATION forming past of Later Patent No. 680,100, Gated Decomibr 17,1001. 


Apt la ay 2001, Sta 


1b at whom #8 may concern: 

‘Heit known that 1b Tuoseas B. Kiweasp, 
citizen of the Vaied Staten, rniding at ow 
ton, county of Sufolx, State of Mastach 
Seti, have vented an tmprovementin lee: 
toda, of which te fllowing desertion, tn 
onnesion with tusaceoupatying dawitin, 
{28 apeelteation, ike eterson the drawings 
roprsertng ike parte. 

‘rosom invention is a elctode hay 
ing for lis abject the reptlation of the dis 
‘hge effects or capable of te cletrode 

‘Aaa weil known, in cova situations of 
sleetrea discharges, fs instane, i co 
ivotion withthe discharge-clotrodeat a Ley 
don jar—there i a tendenoy ty eontintous 
Tenkage, which prevent the fall chargiog ot 
‘he af and, agai, ts sometimes desirable 
tovhece tho brash discharge™asy for Int 
Hance, in an induction apparatas—espe- 
Siny when the two acharge-ermigais aro 
Separated some distance, and also Tt fre. 

fcomventent to be alo. to revere 
lion of discinrge between two eee 
5 trodes. Accordingly have dovised te ore 
Ioafter-deseibedsletrode for accomplish: 
Ing, nous tter things, the above rel, 
fd fn electing my purpose T have westled 
‘ol of the privelpas set forth in my ap: 
Beaton, Sev No, 2,708, ed Angus 13, 
{hoo by combining ths extenstonexspoing 
featire withthe ialtiesepiane fear, 43 
Sestaed in my sid application 

"a te preferred. construction of my pros 
ent plecttodeT mount the poat-discharge or 
Aischargenodadjastaly ie the center ofthe 
Titles plane, abaping the later vo core: 
pond, 2o"that itil malnala eet, eles 
‘Heatly speaking, ava eceviog plane rsa 
face withoatedgcsor angular plated sn 
faces 

‘Farthor description of my iovention and 
‘the operation theteot will beset forth Tn the 
folloBing potion of the specification by re. 
once to the accompanying drawings. 

Tu the drewinge, Figura 1 is 9 perapective 
view of my waetrodes Pig. ia Yoral 
‘romeseationthoreot.” Fig’ sa view a 
firto Fig-3yshowingthecstrode as aier- 
se ont adjacent, 

‘ibe tnorstood hat my eletrode ia 
appoable to any conductor, the Iaier belo 


s 


4 


4s 


Tereln indicated ax. rod a, having abt for- 
tard ead a pointdlacharge «formed inte. 
iralythnrewith. ‘Mounted on'the rod Just 
‘ack of the pont isthetimitess plane por 
Hon bof the electrode, here shown as hay 
{nga conten! Inwardly sloping eurved st 
fe bs formiaya bell-shaped month or open 
Ing a the canter of whieh fs tbe point 
{Ths Hntess pane portion of the electrode 
extends from tis coutral bellshaped portion 
“twardly in such manners to ave ao ane 
{Zar or polntedsrtacen beingherein shown 
Ss curva around at it subsatinly 
‘howa in my befare:mentioned spplleation, 
the rear pordon of the shell or auface x 
tending ae 2 back to the rod and being 
ted at ton tubular ov aiding portion 
thereof. ‘The purpose 0fthiseanstrvetion i 
{o permit the point and surface to be moved 
felgtively 10 eneh other 0 that the, pot 
tiay occupy a extonded position, aa shown 
in’ Fig. 3) or an intarmediato postion, aa 
Showa in'Fig. 1, or a retracted postion, 83 
town in Fig the pron bag fy 
Dretensconstrugtionslmplyshoved backward 
Srformard on the rod a.” When the point 
projects forward, ae tndieatod fa Fig. 2 the 
fbteude operate el ava puntdtchrge: 
that ehon the parts nro inthe postion shows 
igs the point tn rendered laative by 
aot of te oablity co dlsehrge past the 
fxtended surface which schansotth the 
‘Sine electrietty as tho pola this extended 
‘rem of ebarged suico of Uke eleotlalty ne 
eilig the discharge tendeney of the point. 
eo bp moviog the Uo pars inane Sires: 
ow ofthe other x minha oF taxiinua 
‘charge or tendeney to dischargemay Deana. 
{anal For instance, ax shown To Pig. 3, 
tiem isthe greatest freedom of discharge, 
‘and this deereasos atthe shleldtog or sereen 
{ng nttuenee ofthe tnitlens plane portion & 
Novel forward toward te pot 
8 for example, my slectodo is employe 
asadischarge-terminal of a Leven jar ad 
is desired fo check tho brash dlchaege dat 
fakes place in the Tamen Jar, enusiog the 
fame Howiy to. leak," ac it fs termed, all 
heater into vet saree ato 
ereoniog position relatively” to the point, 
thereby faduring'a maximan charge of the 
Jae. When thos charged my sleteode makes 
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1 possible to discharge the charge aoross a | ny sald polut for varylag the tendency there 20 


auch grenterairgnp by meansof thesereened 
Potnt than fs poasibe with simply usual 
Chrge-termfants 

Tine not undertaken to sat forth inthis 
specification all the uses to whieh my laven 
Hom ag be pa itl ba nro that 
fot urea in connection with eletrieal appa 
‘tne 

‘laving described my invention, what 1 
lal anew and desire co weere by Haters 
Patent, 1 

1, Ab eleetvodo haviog a discharge-potnt, 
‘and ‘means for eloctrieally seroenigg”satd 
Doinc for ising the endesey thereof to dis: 
Shatge. 

‘PA electrode having a discharge-polat, 
fund adjustable mess for elctrenly seveen 


| point comtsned with «pl 


aio discharge a 

2 Amelectfotehavingacomparatively tue 

Dinnescondacting-ear 

Fron having its edges etrved or rolled rear: 

‘wardly and tuveardly, and means for moving 
said rac relatively to said pola 

“f, Au gloctot havioga plate condueting- 
suttace shaped without edges ov angoiat St 
Pointed surfavee, combined with pained: 
Sharge mounted within the area of ald 8a" 
fee and projestng therefrom. 

a teathnouy. whereof T have signed my 
name to this specification fa the pretence of 
to sorting ness 

THOMAS B, KINRAIDE, 

Witnesses: 


“Gago. i. MAxWat, 
Witimiamsa C. Hbwser, 
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‘COMPLETE SPECIFICATION. 


Improvements in Automatic Break or Intorrupter Apparatus for 
. Bloctrie Currents. 


{, Tuouas Burtox Kisnatoe, of 38, Spring Park Avenué, Jamaion Plain, in the 
Stato of Massachusetts, one of the United States of America, Blestrician, do’ hereby 
declare the nature of this invention, and in what manner the same is to be 
Performed, tobe particulary desoribed and ascertained in and by the following 

4 Hatement — 


It is the object of my invention to provide an improved automatic break or inter 
rupter for electric eurrents, my invention being ‘particularly adapted for use in inter 
rupting the primary current of Induction coils it connection with X-ray and kindred 
apparatus 

10 "My invention secures high speed and accuracy of break, the successive breaks 
being rendered similar and synchronous, provides uniformity of wear of the make- 
aand-break cootacts, cures the irregularity and unsteadiness of the current hitherto sa 
‘objectionable, inoreasea the frequency, and gives uniform action of both current and 
‘apparatns under different rosistancer, besides simplifying and prolonging the life of 

16 the instrament. 

‘As ‘heretofore constructed, these inttruments haye had a break hammer carried 
on the free end of an ordinary leaf-spring vibrating between the core-end of an 
flectro-magnet and a tnall” contactor ‘anvil, “the latter being mounted 
on the end of an’ adjusting soréw in” the ‘fire end of a post or 

20 standard. 

‘Ono serious drawback to theae instraments bait boon that the speod of interruption, 
i.e, the speed of the vibrations of the hammer, har been quite limited and there 
Ihas begn an unevenness of break, 

T have found that these faults are dae to a compound vibration of the instrument 

125 which tonds to hasten some of the breaks and to retard others, and T have farthe 
found that this compound vibration, as I cal it, may be obviated and that high speed 
ray be autained and osarate break necured By providing’ an abvoatoly igi end 
‘unyielding post or standard ; as a result of this featare of my invention, the objec 


tionable foaoouracy and unevenness of the breaks or interruption disseppear, and a 
80 nicety of adjastmont and compensation is fassible which would not otherwise be 
‘possible, 


nd anvil, 

herefore one ehiet feature of my Tavention to provide means to maintain 

mmer in. proper accurate alignment with ite ¢ore and anvil. 

40 “Again, irregularity and unsteudiness of current are due to the uneven wear of the 
contacting surfaces of the hammer and anvil, the intense. heat of the constant arcing 
ferving to fuse and batter down the said. surfacos nevenly; and therefore T have 


Cee 4) BIRMINGHAK 
FREE LIBRARIES 


This 
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‘mounted one of these sarfsos ov a rotatable spd, x0 thatthe irregularities thereat 
may be sutomaliealy removed of obviated by ‘rotating ft aa the hammer ia 
ated 
Ta onder ail farther to inereaso the efficiency of the break, T make the several 
parte therect lamianted, xo ne to gel rid of the heating effects, thereby permitting 
Rie treaeto be extremely rap 
“in this connection also provide a collector for the lines of force, thereby enabling 
‘a siralor hammer to be taed with the effect of Inge one. 

“Other advantages and festures of improvement will be pointed out in the course of 
the folowing desription of tho detals of constraction. 10 
Tn the drawings {have omitted all wnvceewsary details, coufining the drawings to 

the details of improvements and (wil be understood. hat the latter may be used im 
onnection with any eultable or proferced general style of apparats, 2 
Tig. 1 ian end elevation, yatly brokea away, showing’ one embodiment of my, 
1 


invention 
top plan view thereof 
‘bon deal in ie levaion, showing light mnodieaton, 

ide elevation of the collector, x portion of the hammer being shown im 
ition 
‘Fig. 8 shows a dotal of » modified collector. 

Hig, 6 len fragmentary detail In top plan, showing a rigid colletor placed on the 
side ofthe hammer oppovite the coi 

ig. 7 ilurtrates one of the objestionablo features ofthe old atye instrament, 

Ona wtitable baw A is anounted a coll BS rupported by ead supporta 6, 0, herein 
shown ne ressiving the oore at its ends, 2 

‘The hammer D; carsied by a vibrator, reciprocates batweon the core end’ and 
an anvil G, the hammer having a reduced end « held rigidly on the vibrator by a 
mute 

“Heretofore this vibrator bas been a leat-apring h, as indicated in Fig. 7, this spring 
‘being detected more or let to the right whon it has eon desieed €0 furease the 80 
tlocttiealretatance offered by the banimer, the Tsult cing ax shown in exaggerated 
form in Fig. 7, whore it appears that the spring’ h whea dflected to its dotted 
Donttion inevitably upsets tre hammer, so that the later, when attracted to the 
Zoro by strikes the later wth its upper edge 2 only, thereby increasing, the reaie- 
{ance entzely out of proportion to that intended, und’ tending ta bum. or fase the 86 
mall point of contact dy also leaving’ spark gap iP, tending to rain the baenmers 
the dleutrous fects at the opposite end of the bammor belag of the same sort 
fexsopting that the contact sarhioes being smaller and composed of platinum, said 
‘Hfate aro sill more serious 

‘etordingiy, {obviate tae dianivusraults by making the wbror rigid nd 40 
vungitding Tengthy as shown at eu short ronillent section & being 
preferably provided at its lower end next to the stud a, to which it is thown as 
Kitoned, had the necorsury tension being secured by means ofan auiliry or tension 
spring Koa the shank of an adjusting screw 1, working at ia Uoreaded end. in a 
Post @ aod journaled at Ain a standard a 6 

‘An adjustable thumb nat k receives one end of the spring K, the opposite 
‘ond bearing ngaiost tho vibrator which rides loosely over the sorew tod 

‘in this preferred form ef mechaniam for accomplishing my object turaiog the 
sorew B (othe right or lft corenpondingly relares or tightene the'spring K, thereby 
ending to move the vibrator E bodily forward ton greats or less extent to" (ncreaso 60 
the notaber of amperes or quantity of carrent tramtiied and fe will be noted that 
the hammer dows not depend on the vibmtor for it tension or resistance, but rather 
on the indapeodent spring K, whieh bear centrally forward against the vibrator the 
Yielding vection @oxtng readily, enough to permit the reyuited moveroene forward 
Bf the rigid portion &. e 

Tprefer to place tho hauumer at ono side of the core, directly in the eld of the 
greatest number of lines of force, the direction of the later being indicated by 


8 


10 


6 


25 


50 
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arrows in Fig. 2, whereby the action of the apparatus is very materially j 5 
fan ‘order wl farther to Taree the eaueney, and goed of the Reng 
‘hereof, s0 that the brake ean be extremely rapid, 1 make tho reveral parts ther 
laminated as clearly shown, the core being preforably composed of a pluraity of wire 
tnd the hunter of a number of plates secured together, alehougt any other moans 
of lamination fs within my invention 

In coaneotion with the improved hammer, I provide means for positively limiting 
‘ts movement, sald means belog herein shown as projection OF engaging. Ing eof 
the vibrator cooperating with n stop & preferably adjastable 

‘by reason of thie eoustruction the length of the spark gap between the hammer D 
and ite novi G is positively eontroed, a0 thst the time. period of the interraphions 
ray be regulated fo the requirements of tho vireat, for discharging the condenser at 
{he proper’ moment to scselerate the inductive aotion ofthe primary of the Induotion 
‘oll with whigh wo will suppose Ue apparatne is being ned. 

“Adjacent the haramer and proferaby above it I provide a eolletor Lfor the Hines of 
foroo, to direct them pon the batsmer, whereby avatuch smaller hammer may be used 
{tian would othérwive be posible for the same effet. 

‘in Figs, 1 2 and 4, this collector in shown at composed of a body of metal Ly pre~ 
foray soft stoel or iton aod laminated, placed within the field of force of tbe coll 
nd iomedintely: adjacent the hatsmcr, thereby presenting to. the. Bammer 
fold of wtrong magnetic intensity, a that Jt ie equivalent to ranking the hammer 
roach Inegery at fhe same tima’permittiog = much, smaller soovieg part than 
‘ual. 

‘Proferably this collestor is movable relatively to the lamer, to that ita effect on 
te Inter snay be varied aa indicated fa Figs. 1-5, whore the collector is shown 
as pitted at {and ax having its lower end convesly curved (Fig. 6) adjacent the 
‘Datnmer D, or faternally formed to endorse anid hamnaer (ge. 4). 

"By means of the collector the amount of current delivered through the break is 
readily controlled soasmuch ae the eollestor tends to gather in the lines of fore an 
‘irect thom to tho baminer 3 aq that if the collector te fn the fall ne postion, Pige L 
fand'5, the. grestet intensity wil recut, whereas i the collootr ia in ita dated 

ition, a lees intonsity will roll, and this may be varied acoordiog to the postion 
Into which the collesta’ is swang, the realtant effect poo the hammer boing that it 
Ihanan ative or sluggish movement ascording to the postion of the collector. 

‘When the ‘ollesor in swung entirely away from the bnmmer or in. enao it ia 
‘omitted enticely, the tendeney of tho hnminer ie to lng or hang to the anvil as i 
drawn away, whereas with the eolleoor in te fal ine position, wx shown, the sation of 
{he break shore and quick 

“The oollector ia shown as laminated, Fig. 5, showing it applied to a break having 
‘ts hammer at the ond of the core, while the other Sigh show the collector applied 68 
{he special form of bamroer forming part of my new break 

“Phe configuration and position of the eollector may ba changed to iclude a greater 
‘or fower narnber of the ies of fore, or ito the entire fcdy according to the afect it 
$F desired to produce apon the baminer, one example being tastrated ie Fig. 6 im which 
the collector Li i shown ae moutted at th side of the hammer opposite the 


‘With this oonstrustion, whenever, by the tearing off of small pi 
from the contact points, the break gap ia partially short cienited when open, the 
rapidly inreasing lines Of force are so soncabtrated bythe collector upon tho hasiener 
‘nto drag the ltr sideways, toward the collector, thus overcoming th ‘ 
Syaheing apart tho fn erties and separating, the potty tho hammer then 
‘enuning i normal vibration. 

Te wll bo understood that asthe hammer ond ¢ is pulled away from the anvil an 
azo is formed which inevitably ses n ight portion of the opposing, surface, sudy 
SF the ‘breaks aro raph hove surtucs; although platinum, ave quickly rendered 
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“Accordingly, I provide means to relatively rotate the meeting surices of the anvit 
fides, fndependenty of the rotations due to Ube adjustinents of aad parts, the 
tai means being herein shows aa prefernbly consisting of a freely rotatable spindle 
‘Sentrally mounted fa n hollow adjusting serow gt haviog threaded ‘engagement with 
an extended bearing an the reandard a boing fzad tn is adjustments by a shook 3 
pat : 

Pee pide g is rotated by 0 thomb wheel gf pinned on its outer endy and is hold 
agit longitadinal moverneat by a collar gt Sed near ite inner end t0 abut aguinst 

{he toner end of the srew cartier 9 

‘the spines threaded ty to Secnve the anvil G the Iatior being shown in the 10 
form of a threaded eap provided with a required platinem contact, the platinum being 
feldered thereon, a» indicated in heavy section lines Fig. 

"Phe cellar gr and anvil are mude of miso to permit them to be withdmewn 
Aogethor, with the ndjasting sorew 9, asthe Inter fs sorowed out of the standard a. 

"i endorstod that nthe platinum pointe went and fase away the auvil is nicly 15 
‘njusied forward by Sts sere’ carver o* to compensate therefor 

‘Under the old construction the surfaces would fase and wear unevenly, aa explained, 
find then when St became necestry to adjust the anvil forward, it would be Seapouaible 
‘because it would be found tht the surfaces bad become more or less intenocked, 
Siereby preventing any relative rotation thereof, the revult being that the apparatas 20 
fran rendered uses until the aywil bad been, removed. and. the’ contacting ‘urfecee 
EErefully fled dow, not cnly entailing loss of Hmne but lose of the platiauct. 

“According to my invention te adjsting movement ia enlrely independent of any 
rwiation of the anvils 

‘in order to give the most offstent work, the breaks should not only be exceedingly 25 
rapid, but the} should be even of acttate in ayuehroniam, 

“Accordingly, I have rendered the standard; which supports the anvil, absoltely 
ghd and nencvibrants ding ata renal that he acourwey of break whish ts eougDe 
in'thereliy alainedy ahd that the speed or note of vibration {x raised, this being due 
torthe prevention of eompound vibrations, 20 

T'petor to, render the standard thus rigid by interposing a bar or brace M, 
Figs 1 and 2, oF Mi, Pig 8 of iuulating material between epposita posta of the 
Tinto, tle baring Tt int the fame ante vii by sallow tho jest, 
boing’ to. prevent {le standard, and. hence. the anf fom being rexponsive tothe 

mations of the hammer, and thereby oocasioning n compound oF confused vibration 35 
Dr interroption of the eurent. 

‘Variont modifeations and details of mechanism may be used to embody my 
invention. 

Fiaving now partioularly deseribed and ascertained the nature of my said inven- 
tiooy and in what_manner the sume Ie to be. pesformed, T declare that. what T 40 
hin ies 


Inn automatic break or interrupter for electrio eurrenter— 

1: A high speed break, comprising 4 coll and its core, an anvil in electric. efrouit, 
‘with ‘mid Coil, » standard supporting tbe anvil,end means to vender said standard 
beolutely non-vibrant, whereby compound vibrations are prevented and the speed 43 
fs inoreared, substantially as devoribed. 

speed break, having a hammer vibruting between a eore-ond and an 

10 vary the vibrating resistance of said hammer, and means to maine 
{ain faid haramer ia approximately unvaryiog end alignment vith said core-end and 
avi, substantially at deseribed. 50 

3. A high speed break, a hammer, a vibrator supporting the same, and an adjust 
able'ension device to vary the resistance of said hammer, eaid vibrator having un 
extended rigid postion extending from aaid hammer, substantially as deseribed. 

“2. A high speed break, « hainmer, a vibrator supporting the fame, and an adjust 
lable tention device to vary the resistance of exid hammer, raid vibmtor having an 55 
extended rigid portion extending from soid hammer wad being provided at its 


10 


6 


2 
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“Apparatus for Blotria Currents 
opposite end with menos to permit said rigid portion to be doflected slightly, sub- 
sEentially ax desorbed. $5 
“An electro break, baving a hammer vibrating against an_anvil, and means to 
just the latter, meats to rolate said anvil independently of its eaid adjustment, 

stantially as desoribed. 

“. An elostric break, the combination with a hammer, ite anvil, and a hollow 
adjusting sorow forthe later, of a spindle carrying said anvil and rotatably mounted 
therein, satetantally ns desorbed, 

‘7 'The herein deseribod anvil the same consisting of an interiorly threaded oap, 
and'a onntraly extended platinum oontact integrally secared thereat, substantially 
15 desorbed. 

8. The combination with an electric break having an electro magnet, an anvil, nd 
1 vibrating hammer, ofa collector to conventrate the lines of magnetic imfuenes on 
{ald bammer, substantially as described, 

9. ‘The combination with an electric break having an clectro-magnet, an anvil, 
anda ‘vibrating hammer, ofa colletor to consentrate the lines of magneto in aenes 
fon nid hammer, and menns to rary the position of said. collector relatively. to. said 
hammer, substantially aa described. 

10. The combiontion with an electric break, having an electro magnet, an anvil, 
aad.n vibrating bammer, offmeans to shear or drag neways the hammer from the 
suvil whenever the brenkegap between the hammer and anvil is partially short. 
cuited by tho fusing or clinging of the metal at the contact points, substantially ax 
Seseribed, 

1. An clectrie break ofthe vibrator class, provided with a hammer composed of 
laminated materia, sabstatially ns desoribed 

“2. An cleatric brea, core, hammer, and collestor, to concentrate the tines of 
magnetic influence on’ the hammer, said collector being. composed of laminated 
‘aerial; substantially ae described. 

TS. The combination with an electric break) baviog an snvil and a vibrating 
hammer, of positive stop to limit. and positively stop the movement of the latter 
Hom the anvil substantially a deseo. 7 7? 


Dated the 9th day of July 1898. 


WM. BROOKES & SON, 
85 & 96. Chaneery Lane, London, 
‘Agents for the Applicant, 
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COMPLETE SPECIFICATION. 
Improvements in Electric Spark Gap Apparatus, 


1, Twostas Boron Kisnatos, of 38, Spring Park Avenue, Jamaica Plain, in 
tae'Sate af Manco, gon of ce United Sater of Amo, Hectiinn do 
Hereby" declare the natare’of this invention snd in what manner’ the sume 
te pevtrmed tote prtcolary deseribod and‘snertainad and by the flowing 
6 etalement 


‘The more recent developments in electrical matte ticularly in the 
line sf expecimental research in connection with static clectrietty, has developed 
conditions requiring the diacharge of such enormous potentials and” timperage aa to 
fender the apparates heretofore provided for such yarsmes soefcint” and largely 

10 tocles, for the season that these ebormous discharges which tbo electrician frequent 

ent or deal with very quickly render inoperative or destray such 


iy, it a the object of my present inventisn to provide a practical 
indestructible Sissharge xpparatar to most the more exacting requirements of the 
15 present day, and fo that end T provide a spark gup which ix virtually salf-reodperntive, 
{nd comprites opposite parallel discharge surface of considarable an, which; besides 
their practically indestructible charncter, pomess smerous Very important ulvan- 
{ages ail aa will be more faly pointed oak in the course of the following detailed 
description of the apperat, reference being) had to the aceompanying drawings 

20 illastntive of preferred embodiments thereof 
ievation « simple firm of iny Smiproved 


ie syak’ gap comtlutn veonly = salroupertie condenser ait wae the 
prefe 


‘whieh 


scharge through or: across the intervening. i 

Droken through when the voltoge has exerted a suficient strain “upon 

35 rupture it. ‘The larger the disee ar the greater condenwer capacity will they hive, 
tid hence the farther apart they will spark 

"At each discharge of the condenser a small portion of the plates gg is oxidized, 
thesuccessive discharges producing very thin oxidation here and there tntil the 
fcntire surfaces of the two discs are completely oxidised. These dises may be made of 

40 copper or otliet suitable conductor material. 

Bhsitnble meant it provided for accurately adjasting these platos relatively to each 
other and regalating thelr distance apart, or, in other wordy for eontrlling the 
resistance of Uhe intervening gaseous diclostee, and referring to the drawings, where 

(Prize 84.) 


Tavs shewn a preferred. means for acoomplshiog my object, it will be ceen that I 
provide a plurity of posts 7! threaded at eit upper ends nnd enceying shouldered 
ats 9! on Ue shouldes of which is phised the top ise, 

"The opposte inte g ress on w support ot table g* end is mounted lesely on a 
pose ga tng orm old Govawarty by» peng! octane tn a anger o 
Roalog." depending from the table yt said apeing, Geaiag” ab one ead against he 
fangat lower end ofthe hanger g? and nt Ite oUbet ent beacing agaist a waaber 
Ztained by a serow g? whowe head enters a hole oF rests i the plate g for centering 
Be latter. 

“The plate g is provided ‘of ils underside with a plurality of rocsss or sockets, 10 
rein Mhewn ts thtes in sumer, which reseve props teats prejecting upwardly 
{tom Ue bas of (he foarument. 

"These props are of presialy equal length, s0 thit they support the plate y in 
absolute paraiism toi opponte pate 9 

"The support gf has depending from ts lower side a stud o! which is engaged by 15 
the bitardated cad g# ofa lever 9! pivoted ab tom port. gon ls bse. 

‘By this provision tho most delicate adjustment Sx pombe simply by swinging the 
lover gona way or the othor s0 ne to incline the struts! more or lee an thereby > 
Increate or deorese the distance between the plates g, gt the nats g* being depended 
‘hom forthe coueer nijastnents of the plates 20 

"in Figs 2 and 3 Uhave shewa the plates go, as hollow aud prided with water 
ciwelation pipes 9, inorder that hey aay Be absolutely prevented fora all beating 
tier exttuordinary’ conditions. : 

‘Under uetal ponding, however, this provision is entirely unneoears, it being 
suficient simply to provide the plates a shewn in Fig. 1 25 
‘Won che aajaooatwurfaces of tbe plates have become entirely oxidized, the plates 
smiy be turned over ad their opposiv sides wed, aad when both sides: have become 
tridiaed they may be readily removed and scoured off without destroying any of 

her austanentes 

‘My apparntos makes possible the ruden discharge ofa condenser after the latter 30 
1s od certain predetarned point and mid erg i of gon, role or 
lange amperage nad of very sudden and abrape natare, na the currant will no bra 
tttone the spark gap anil Weansot help doing so, and when i docs do othe dacharge 
{alee place with miniinum heating elect, not interfering with the ficiency, with 
Nery rapid and with very short and sharp ‘ocaillatons incapable of boing oblained 36 
Detween a bal or point discharge gap. 

"The adjustment of the plates Teltively to each other regulates the amperage 
Aischarg ofthe Tnstroment being discharged. 


Having now putioulaly doyrited aod ascertained the nature of my ax inven: 
ios, and in what manner the eame is to be performed, I declare that what I 40 
lain ia 


1, Acpark gop ofthe kind desribed, said spark gap presenting opposite parallat 
discharge susloes of relatively nig areas and meats Yor regulating. the discharge 
“tance between sald parallel surices, subotantally ax described. 

athe herein desorbed ayark gap comprising’ opposite. electrodes presenting 43 
parilel discharge surface, one of wid cleetrais being supported on tree or mate 
ruts of eqal length, and means for rotating said siru-supportedcleisade about 
‘He cootre, whereby ita adjustment may be vated to and ont the opposite estroge, 
ruetantilly at dveribed 

3 Aspark gap comprising two permanent large saperiell areas parallel to each #0 
ther covatitaling opposite Sacharge rarfaces, and an interposed. guseous dielectric, 
Sid discharge arfaces having condenser enpcity for breaking down the intervening 
Uleetse, aod the lator automaticaly eatring or renewing Wall, substantially 
dexeibed. 

“A apark gap comprising opposite hollow plates or dite having parallel dicharge 55 
uvicat, mea for regulating the ‘discharge distance between said eurace aed 
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circulation pipes entering the same, wheroby a cioulation of water may be maintained 
for keeping’ th platen or diss col, substantially a1 desoribod. 
‘3: Acspask gap comprising three or more, posts, shoalders adjustable thereoa, 
plate or dive stpported on sad thoulders, a aetond’ plato below the same, a support 
5 therfore or mre eight strat loony enguking wid voor, and mest 
rotate said tupport about. its contre, whereby said struts aro. simaltaneoualy aod 
Similarly moved for varying. the distance apart of said plates, substantially as 
Seeeribat. 
GT A'afock sp competing sentra pot,» ply of supporting pss, two 
10 plates, ono carvied by sad supporting posts and the other adjacent said sentral post 
fares or mor tia tats apporting aid lowot platy a spring maintaining said 
Struta in proper supporting relation, and means to rotate the lower plate om eid 
‘Sentral pee, vubstantilly ss devribed. 
7. A spark gap comprising «plurality of supporting posts, two plates, the lower 
15 plata being pivotally mounted, three of more similar strats’ supporting ‘sald lower 
Dat, and te upper plato bing sipported hy sid wspporting pont oter pivotally 
Tnounted adjacent sald lower plate ahd loosely connosted therewith at is inner end 
for votating said plate and tipplog said vtruty substantially as denribed. 
‘8A spntie gap comprising central post, &ploaliy of supporting. post, two 
40 plat the lon plate Ding pivotally mounted chee mid nn pina 
ager depending adjncont aid port, a ering etwoon tid pot and banger and 
the hanging at lower end aod el bythe poo at i upor en, then ot 
te supporting aid lower plate, and the upper plate being fapported 
bby suid euppsrting ports, « lever pivotaly mounted adjacent said. lower plate and 
26 lonely connected therewith at its anor endfor rotaing said pate and Sipping 
strate, substantially an desorbed. 


Dated the 14th day of March 1899. 


WM, BROOKES & SON, 
55 and 56, Chancery Lane, London, Agents for the Applicant. 
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COMPLETE SPECIFICATION. 


Tmprovements in Electriq Break Arparatu 


1, THowas Boutox Krveurpr, of 38, Spring Park Avenue, Jamaica Plain, in 
the-State of Maseachusetts, ono of the United States of America, Hlectrician, do 
hereby declare the nature of this ingention and in what manner the rame is 10 

4 Nefestormed, to be particulasly deseribed snd ascertained in and by the fll 
statement 
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varied, 
Preferably adjacent the.periphery of the armature i, I-place atiracting ‘mei, 
[Price 8a] 
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ry ¥, 5519.—A.D, 1899. 

“Hinratdge Tmpronimanta tn Becirio Break Apparaina. 

Herein shown in the form of wlenoide or electzo magneta 2, 2, connected with 
{vial other source of usrent iy wine hich eter the aslonold a 
their inser terminal a0 that as the magaoie 2" B® are energieed, they attract 
the armature or plate 2 and by the ineteasing pull exerted ereot, on’ account 
Sf tho counts hurfaces 2 thty cuono the Plats to rotate with © speed only 5. 
heoked by the stiking of the intersupters @tgainet the and Of the art a anid 
‘alle being. plaoad relatively to the highest points of the eurfocee a, an that they 
‘Sut off the dherent just before said het points get eppestie the propelling hag 
Sci theroly pent the mentum gf the te or mathe oto catty 
TSN higheat point beyond the magaote rufickently to prevent the latter exerting 
thy relnding influence on the woion of the Wreck” 

Trctorably mount the anv and hater en a ewinging ledge or cari 
joumnabed on tho port d, so that I'am enabled to regulate the spocd of the bros 
tingly by swinging the exrsicr 2 cne way or the ciher, 

"The came ect’ may be obtained by shifting ‘the roll or rolls dt on the 15 
ised provided hey azo casidy ev profeved, on a'bar vo that thy can 

“This adjustment cannot of course take place while the ap 
and therefore for jasiantancous regulation of the apparatus 

“A movement of the earcier from right to left cauies the current to be broken 
bfore the armature has reacted ite potut of gresiart attraction, and ae it 
Farther toward the: left, tho pall’ on. the armature exerted by” the amagncta is 
Gimipished tara and amore, aad the epecd ‘of ataion of the emetaro fr corre 
Spondingly roueed; thereby reducing” the number of breaks, and at the ‘sama 35 
he lengthening the time which the cireuit wring dnterrupisd ts closed. 

Tplacg th arta or wire @ slightly tangential to'the armature, ox wil in soon 
viewing Fig. iy in order that dhe rolled tay sxe tho extreme end thereo! with 
Tear ttictife, seiking outwan! instead of square agsinat tho end. 

"The arm dis connected to the main or branch thetefrom, at a" by means of any 30 
suitable contuctor iy aod the anvil @ hase connection 2 (0 tho. delivery 
thd 2 of the cireut ‘at will readily be understood 

‘in operation the magnets being energieed attract tne cccenirc'rurtaces or other 
vatying mamma of magnetic malerial to a0 fo conse the armature to folate. over 
the Left Fig. 1, the cireuit being completed: at 2”, until the very momeat, 85 
‘when the interrupter d atrikes the free end of the aria 2, whereupon the eiveuit 
instantaneously been and an this time cocars slightly before the highert points, 
tr placn of eat altastion of the aemaroy come oppo tho weno, the 
Ineler ave enored ioactive mersly duvicg the moment when the momentum of the 
‘ermature is entrying the latter Uy the edenoids so aa to bring the-region of lenst 40 
‘magnetic mame again opposite the solenoids in position for the laiter, spon becom 
Ing’sctive by the maling gain af the eireut, Yo renew their pall joo the arma: 
fife and thereby continie fia rapid revolution, 

‘This action fe rapidly repeated at every maio and break of tha instrament. 

[ipretar te provite oppivite solanslie ia anler te Tender the device pertooly 40 
tolnteed and smapoth running, although i€ will be understood that variations 12 
{Sis and in all other details of my tnveation may be made 

Thy the use of my invention the time period of cloved cireait may be made as 
considorable an dared 

"With any wal break thie would be impossible for the reagon that in order 40 
to give an equivalent period of closed eironi€ the brush would af necessity Yeraain 
finda the surface of We ben an long ex to heat fricttnnlly the ruriaces 20 ee > 


produce a constant are, ultimately destroying the break as well ns the sficieney of 
She circuit, 


provide the Bringing 


rot only no chance for it to are, as there is no surface for 55 
break itself is ao exceedingly quick that there is not oven. 

fa spark af the time of break, but there in merely occasionally a residual spark wpon 
{thi closing of the break, 


N° 5819.—A.D, 1898, 8 

a TOUR Tennent A Recirbs Dredd Apparat 
‘Having now particularly described and ascertained the nature of my said iaven- 
‘and in what manner the same is to be performed, I declare that what I 


lain ia:— 


1, An electric break comprising rotating member, an electro magnet, a break 
device, and means driven by sald rolating: member for interrapting said. break 
dleviee, sid rotating, membor presenting 8 murface of ‘aliracton 40 said magnet 
‘ecenttie to the contre of rotation of said member; substantially as deseribed 

2. Aw slectrie break comprising a rotating member, an electro magect, break 
erica, "and means driven by sail rotating, member for interrupting. said. brea 
Aloviee, said rotating member presenting surface of atirection to nid Magnes 
Sromitig to the contre of rotation of id suguber, and means for varying. the 
ime of interruption of said break devioe relatively to the point of highest attrac. 
tion of said eccentric surface, substantially as described. 

3. ‘An electro beak comprising a rotating member, an electro magnet a spring, 
f breale devio, means to vary the resistance of said broke device, and means deiven 
1 hy sald rolating member 4 interrupting said break deviee, said Tolatng, mom 

Ite presenting surface of atracto met eccontrie to the centre af 

rotation of ssid member, and means for varying, the time of interruption of said 

‘Break device relatively to the point of highest aitracKion of raid eecontsie susfice, 
20 substantially a» dowertbed, 

“4 Am electric breaks comprising a rotating membor having regions of varying 
mass of magnetic material producing regions of increasing magnetic alraction, a 
leotro maghet adjacent said rotating: member, o break device; and an interrupter 
‘riven by'said rotating mombur for interrupting, the break ddevion, substantially 

25 fs descr 


w 


30 mubstantilly as dee 


8. An eloctiio break comprising a rotating member having regions of inoressinge 
masnelic attraction, an eleetro magnet adjacent said rotating’ member,  bresk. 
‘eviee, and an interrupter carried by anid rotating member for interrupting. the 
teal ‘deviee, said break device being mounted on a carrier movable coneentcically 

50 to raid rotating member, substantially. as destribed 

An electric break comprising a rotating member having regions of incre 

‘mavnetie attraction, an electro magnet adjacent said rotating member, a break 

esi, and a revving atorrapter driven by anid rotating member, nid rele 
Aevice including a yieing arm projecting obliquely into the path of said inler= 

155 ruplor, substantially as described. i 

in 


4 No 5519.—A.D. 1809. 


lating the tonsion oF resistance therof, an interrupter. for engaging the free 
‘nd of said. am, and automatic mneaua pperated hy the eursent being troken fer 
Gtiving' anid interrupter, subetanaly ar doveribed. 
Dated the 14th dag of Match 1899. 
WM. BROOKES & SON, 
85 & 56, Chancery Lane London, Agente for the Applicant, 
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COMPLETE SPECIFICATION, 


Improvements in and relating to Statio Reotifiers and other Blectrical 
‘Apparatus for Producing or Maintaining Continuous or Uni- 
directional Discharges 


I ‘Tnouas Bunrox Kusasny, of 88 Spring Park Avenuo, Boston, State of 
Massachusetts, one of the United Staten of America, Blectricien, do hereby 
, dediare the nature of this invention ‘and ia what manner the aame_ia to. be 
performed, to be particularly described and ascertained in and by the following 
Ratement?— 

‘This invention is shown as embodied in an clectrioal machine of the kind 
atic rectifier, but the invention considered in ite broader featanes i= 
cted to thin particular clerical machine, but i of wide application 
fo various kinds of ‘electrical apparatus, and ‘embodice certain smportant 
10 iscoveries which Ivhave made, whereby T am ensbled to positively maintain an 
‘leetrieal discharge, in one. direction only, ani vnder proper ‘conditions to 
maintain said discharge ‘continuously, producing, for instance, ‘without. the 
Intervention of a commitator, a continuous current, diectly from an alternating 

as Or mrmiint erent i . i 
hout necoesarily alating that such is the fact, it may bo supposed that thera 
ia simply sloctieal “ind that the protonce of said energy it what. wo 
call aay condition, and tho abun of tid ‘wnergy in what we all a 
hogative condition, and. this, taken with my discovery Dat eleatric energy in 
{ts ponitive condition discharges reluctantly from plane (without edges, ot 
20 angular or pointed tac) dad dnchangon with pore edo from point 
‘enables me to control the direction of discharge of the current and hence thi 
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A.D. 1901, 


Tnprocements in and rlaing to Bate Ractifere and Blctroal Apparat, 8 


Fig 4 illustrates the application of my invention to Leyden jars for converting 
sn intermittent discharge into # continuous disch 

oferring now more particularly to Fig 2, in order that the foundation idea 
‘of my invention may be fist clearly “understood, it will be seen that tho elec 
{roa ia pointed oF pencil whaped and that the exiremo dachaege point D we 5 
in or projected slightly through a small aperture ¢ i a rubber or other fat diso d 
which extends at right angles thereto, the purpose of this dso being to cut off 
-tho attracting. arca which would otherwise be présent in the converging walls 
‘or partes of fhe’ ectoie'a : ee cece ne ae a 

iy this means I provide an_extensionloss point, speaking electrically. By 
‘this term, T'mean « yoint in which the atiraetive area of the electrode relaival 
tothe opponite lc e Tite tothe pol icf on other wordy in whi 
he rabbee diseases all the sarlace of the rod or tletrode behind the very 
point there 

“the rubber dise constitutes means for cutting off the receptive area shout the *15 
‘incharge point. 

‘Opposita the electrode point b is the reoeptive electrode ¢ which’ maintains a 
pogatire condition relatively to tho electrode a and which T hav termed the 
[imitles plane, speaking again electrically, this electrode having a large receptive 

being provided with means for proventing the tendency to discharge, said 20 
‘enna residing’ in presenting receptive surface or plane without angles oF 
points, and. this plane is sccured by providing a flat surface / of considerable 
Yelative extent and curving ita edges buck nnd inwardly aa indicated at g, 
whereby, viewed electrically, the surfaco in limitless inasmuch as it haa 0 
Termination within the infence of the discharge point 5 

Th operation, the positive energy discharges savariably from the point & to 
the’ plane f and there is no discharge from the Tatler back to the point, one 
reason therefor being that the attraction of the limitless plane in compelling, 
tee being practically no attraction inthe opposite direction, due the sildad. 5 
point. 

‘From the foregoing the extonsionless point, and limitless plane feature, which 
{a at the basis of my: invention, will be readiiy Understood, and it will be seen 
‘hat ite feld is important and large. 


tated shall 

‘Remembering that, as slrndy explained, the extensionlees point and Ymitles 40 
plaezcietes compel the dacharge” tot placa in one dieton, wil 

ech tha th intermitent or alternating inchargy frm the oil kin anion 
salcaly transfered to a continuous current by the lower ete of slates 
arranged in Fig. 8 

Heferting now to Fig 1, where I have shown a more complete machine oon- 45 
structed to'omploy my invention in an elaborate manner, T have mounted: on 
Stable inaulaling posts 2 a serfs of these electrodes me; arrenged in opposite.’ 
fa, ore eingBtein shown thee pan each ohn ponies 0 the 

‘On the right hand side of the machine the point electrodes are mounted ina 50 
ail'3 and strooned by a shield 4 (although they may be sereenctt by any other 
‘uitable mons, as may be convensent, andy in fact, tho machine will operate to 
‘dvantage for tome purposss without any screen), and the plane electrodes are 
Stountel inn contudtr"rod Gy while on the apposte sts Bf the wracking dhe 
rangement ia reversed, the plane electrodes e being mounted in the rail 3, 6 
find tho point elestrodes inthe rod 5. 

‘n'a suitable position, herein shown as the. end: of the right hand rod 5, is 
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‘extending approximately at right angler to said clectoie and having’ small 25 
perture‘in "whch. aid point float . 

'tr In an dlectrcal apparatus, » aurce of intermittent sleetrcal energy havi 
at li oposite tril stron nm of which bat m dnchnge pont ro 


‘with’ means for cutting off the roceptive aren about said. di nt and 
The other of which hat large receptive aren provided with meane for preventing 30 
the tendency to diachaage, suié moans residing in presenting n receptive wirfacs 
‘without anglos or points, and other sleotrodes cooperating’ with said ermiaal 
joctrole arranged U0 cooperate. with & 
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rape esaping» ereary 
cup haw Bes civabove id mercury 

"Kn electra! apparatus, comprising «plurality of Induction coils whoss 45 
sconidatisn ire a Ube ead’ potst cistode, and” af the ether ents Plane 
sictode;cvoperating clesrodes' therefor 4 condenser. end Saterrupter in’ the 
‘iret of the primacies of aid colle, sa interrupter comprising mercury cop 
Tnving  wurie of movable contact nakers movable in of above aaid meccury, 
tm mioana for varying the movenont of said contact makers with reletion to each 60 
other 

OAs clectric ajpaintie comprising’ a plurality of induction oie whose 
‘tecondarion havo’ al tne eal! paint ceotrdlo, and ot the other end 8, plane 
Slestonte sooperating electrodes” therefor, » condenser and interrapter in the 
SSrowit of the primarin of said coils aid interrupter comprising s Mercury cup 85 


N° 12,408.—A.D. 1901. 
Improvements in and relating i Satio Recliors 
Taving «series of movable eelact makers movable in oil alve ead meres, 
tail ebadensr having t placa of dependent pera an siekioy mechantse 
for throwing sa pad faepenteatiy nto the eve of ull primetion, 
ated the 18th day of June 1901 
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“Agents for the Applicant 
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[This Drawing is reproduction of the Original on.aredivced scala) 
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[SPECLVICATION forming pat of Zettas Potant Mo 615,682, dated Daceser 6, 1808. 


Ae abs 2007, 


To alt whom if may concer 

‘bo te'known that 1, Tuouas B, Krweanoe, 
af Borin, county of Suffolk State of Marea 
‘hues, hve tvented an improvenent In 
Hehe reqaaney Apparat, of wih to fo 
Towing dessrption, tn eonnedtion wit te ae- 
fomipanying drawings, isa speciation, ike 
Tetters onthe: deniags epreseuting’ ko 
pats 

‘iy inveotion slates to oscillators o high 
frequency cil having fr its object the pro- 
‘ib of sompeehappamtng of oro 
sty aod eupartively ight weet aad 
Pins topeilly adapted forwork wth Xray 

"The Betals of my apnratis wil be ore 
{ullyappvebented i the eourss of te fallow 
{ng desetiption taken in connection wth the 
Sonning a, stave tert 
‘andthe invention wi he more tay defied 
Inthsappended ells, forming partet this 
ee ome ran 

inthe drawings Figure 2 shows diagram 

intial one emBodiunt of «simple form 
Spain or ering ot ny heaton, 
Fige Sand 3 are siular views showing fr 
{her Features of the laveaton 

“K A'aenignate a civete om a soitablo 
source of electricity, herein shown aa a y- 
‘amo D, thi cteute being any sual com 
terial Siren or bash fm tuna trot. 
tain or any otter souronof energy and leas 
alive wihout any Ineeveuing appara, 
on contnser © of small capaelty 

‘The condenser ts eonnected at ether end 
(cue right-hand connection being Indicated 
‘by dotted tines, Fig 1) 0 2 coarse primary 
F, preferably having a slaglo wiadlag of © 
high-frequency col fia break being iner- 
ose in the eiea, tha break being shown 
Ze's commetator, although any other high 
Spee intereapter may be emplaved 

‘From the above description ft wil be un 
Aorstood thatthe dyna isn dest crea 
qplthe condenses giving he tera oon 
‘uous prinsry chatgo, whieh is constantly 
Pied ‘pin the sondensor; bet th seativaly 
{nano witesof the coll eeath the ize be 
Sng completed nithaveat rapidity bythe bh 
peed real ond constant todisehange tha 
neuer sol hisisacoomplised and with. 
Gat any excossive taining of the potential 
‘here, so thatthe potential of the coll do- 


endaalmostaltogothoe upon the fluctuations 
Bethe condenser for Is intensity. 

‘Tus fluctuations fa the oscllatror collare 53 
exceedingly high, for the reason that the 
| Drea is ra at a vory high spood and the 
scondary is tiaed thereto, being of ela 
ively tow turns, a, alten tated, tho 7. 
pul Baing la vega very paver park 
{ing trom the elentsodes «© end yet the po 
| tential of tho ool Is ot so high nz in the ow 
|eliators at presont employed, aud thoretore 
fo all insulation isveauired. "This isa great 
Aeideratam inthis apparatas, forthe reason 
that tho oil insalation has proved a vary so 
Hove abstace in practen 

Thorder to lnersaso tNeleloney of tho-p- 
paraius sil) more, T preter to ennateuct the 
Brentor otherwise. provide 1 with means 
surety the intavala botreen the incereap 
tons thereof may bs proportioned to the time. 
fonstane of the eirentt wud for this perpows 
Tianve faiented dotted ines fn Eig. tan 
fdjastable brash b', movable relatively to 
at nny tr hoa anh on 
In fal Tikes) these brashes being adjusted 
Sb that the ico Droshes shallot rest to 
oll on au ingulation bafor tho coutact is 
‘gain completed the periods of contact be: 80 
| freon sad intertuptions being readily pro- 
| portioned, as sated, by this mous, so as to 
| Sorespondlto th tino-constantof the etreut, 

be fusteud of the adjustable means sown I 
Fig. and just dovoribod Tay bulld the 85 
‘ommotator I that kid of Tatareuptor be 
‘sed, 0 that tt shall bo dealtaly propor 
Honea originally as dested this construction 
‘elng indicated in Fig. 8, where the coniact- 
‘egments!®areshown'as having eonsidersble 
Peripheral area, 901s to increase the period 
St contact of the brush to vorrerpond to the 
inte peviod of tho cireuit. ‘his feature of 
‘my Invention produces greaty-improvod re- 
Sls tn tho ootllatory discharge of the coll. 9s 

“Another improvement resides ts providing 
an ditional beak Bat thatenda te eons 
Aeasor which is adjecoat the other broak 1, 
‘Det nou sons to eu off the eirenitA from the 
latter bra. Thave indlested this bral in 
Hig 1. Tn this construction the breaks will 
‘beso eoastractel tat certain of thelr intar- 
options wil be snetantally im union and 
‘eteain other of their taterraptions wil be 
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ont of uulson—that Isto aay, i the Dreaks 
fre bod retnled on and by the same shatt or 
Dewrine eased to rotate in apnchoniat 
“The break Bay have, for pstaneo, it. 
contaot segments and The brea may has 
Lwenty contact-segmenta, so that ak n resale 
‘there will be in ous revolution ten latesrap- 
Hone in aafson aod ten times when the to 
Urea will be bale wn interval spartan ten 
mes when thes wilt-be a ehole interval 
‘Apart, "Any otlie nrtangement for pode: 
Ingthiseece nny besubstttated..-Oue brea 


may fave Hftech sezments and tho other | 


tirenty, de, 

"The bifect of the abore-outlined construc. 
sion is that the eal fs given arent freqncnes, 
fd wen te complete constroctony aa int 
‘rented, Pig 1, ivamployed extraordinary ne 
folky be proaen,by cansing the o> 
ortloning nud iesnnging of the pants to Be 
$l that spar-gap shall be matatained in 
fhe breaks B with an appecxtiately eontina. 
‘is discharge, tho break 1 operating fits 
relations eran. an erage he 
parkynp and che bneek Bi interrapeing the 
Etmbe by laterulttingty eonnecting the eam. 
Anse into the trelt thereat tha theo: 
tration of the oeliator is broth down fro 
{ke'osual singing souad to a sharp declatve 
Snap and the sparking thereot is changed 
from the ustal Huish sparking toa series of 
‘whitesparis. Indeed, for aeval laboratory 

arponts a copper disk ‘may be subuttnted 
for th break by whe being rapidty rotated 
will tase by ron of the steht anevenmess 
ar ts suefucw and of the Sectional contact of 


{he brush therewith a palsasion orinverrapt- | 


Inesendaney is nett pedeclg oarbe 
Saath hae Bea he ek 

‘he prinary ay te thor pti xt 
se i cory ig Ivan here 
Fin final ts ata hnt's tore 
Aipeet rte to gait oe 

Siig BV have shoes the gn Font 
side fide eamndaty BNE’ shows 
et fo adjentg i el at" w'par 
Fee ules the Sgetatons herent Sa 
pre heprede fart okt Geet 
ths pups of aay rls the 
oft Ba Paes iyo se 
{haan ening o¢ tro brah 7, 
sian Stein autendate 
tring bow ne mounted sn sondger ote? 
tts fom aa ober ab he let 
Inn of te prinay blog gered ais 
eonseepad gf Slope whe the basics 
fhayuone Rondcitichescensivetnse 
wees 

om fhe above desrgtlon i wll oer 
dep a thenpuag eso ticles 
Seng sled, 28 nat get aay ind ot 
ako Gonna othe Raut a toes 
ihe neShenp toguer tobart neh sy 
ean to Sedans ie tee of is pry 
oti lia to enal a ¢ ta tec 
See a aateang Baa fadapentent 


zolativosteaot the primary at one or the other 
fn of the secondary, Iebelng worthy of ob 
veation also that the portion af the primary 
‘heh brent out ov Guat fs lott reine from 
The secondary beyand the brash, is not eat 
fut entiely, soap to bo of no afoet; but it 
hts sn appreciable eect ia influencing tho 
fetion of the eal, the lottor being, however 
tore eadiy se ngntion wih the ap 

satus shown Iu Fig. to whieh reference 
Mlnow be male. 

Thave shown a primacy in Fig. external 
to the secondary Sand mado prot wosepa- 
fnted portions P Padjeeent the respective 
‘onde of tho osllator, each of these poruons 
Telng made np oft dat holtxof lat eonduce 
for auch asa copper sition, properly imetat 
{ng eo te Ashe 
Ingpreferably provided morabloupandiown 
tosntact withthe suaceseive layers of each 
Tells, as shown, for the same purposs as e- 
ey deserted in eauneetion Wi the mow. 
fblo brushes of Fig. he primacy having au 
Intermediate porien T*to give direction to 
the fiacttation. he secondary has, prefer: 
bly end pleoes sy whieh may ba af eoppar 
Srothier conductor, being preferably ribbon 
fo tnfollsneared fo the inner snrtaceot the 
Insulation 1, those extondol areas of thesoe- 
‘ondary being im the diret ld of Influene 
of the portions P' Pt of the. primary. The 
fperation and advantage of tis construction 
{shat itadds capacity tothe bt-frequeney 
olla, so that a bright spark end heaty dis 
hang ta ts one the more 
Sptive ischirge heretofore, “The end. por 
tons of Tange aren of the secondary give 
‘nddenser ction to the secondary, tending to 105 
Hote or accumulato potential and. produce 
mach heavier and more sodden discharges 
teith greater drop thn would take plave if 
The secondary terminated Inthe Rbe wie ie 
sle'merely ay 

White 1 have desetibed above my now 
method of operating ta aaeDlator or Mghtee 
‘queney oll, Tanay-romark that partienlarly 
{h"comeetion wit the form of apparatss 
show jn Fige 2 and 3 one or more choke: 
ene ¢ ae i 2 ay he sein oner t0 
fre the potsnilal 

"The apparatus already doseribed is of pe 
celine advantage for use in the oservatlon 
‘of yncam-tube discharges hd the study’ of 
Strin, ftelng novessars In auch tmattar® 0 
Hoe nbi insaatly ana delontaly to cbango the 
‘conditions of servation, the operator jad 
ing thereo? Oy the appensance of the phe- 
notmena. For tustancoy i te striae ox. 
ose and indatinet ft i necessary to bring 
tho coll fato tano or al Hest inte diferent 
tune from ts condlifon, whatever tho lawter 
tay boy and Isle not lvays feasible nd It 
‘may bot in fact, impasse to get the desieod 
usults by chaning the spool of the break or 
the charging of the condenser or the eapactty 
ofthe latter e,s0 thatthese observationsare 
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te'therand thetaby ineroase or decrease tho | rendered extreinely aiMtoult and uaselenti, 


‘By the adjastable feature of my invention 
suowtg in Figs Zand 3 tho eol! may bo ie 
Steutly and acourataly adjusted, soastobring 
tt he sin dstinetandeleae” Agatoy sk 
feking the study of trim ae an ilveteaton, 
[frequently happens thatthe latter will eon 
Santly rush towand one ud at the tabe ue 
‘ill separateat the opposite ends sheveof and 
Till waver, so that they may not be veadlly 
studled or so that thay may not be phat 

‘rapled, fortastance.  Afrinvention atlas 
the operator at ones to throw tbe coll {ato 
sch perfect balnues that he may ease the 
Sstrin to remain perfectly siatlouary as dex 
Sel opi hy moving the bach or 7 ot: 
‘wardip atthe nd of the all which proveato 
be th weaker, thereby Driaging the tatu 


a 


tho primary into ditect inductive aetion on 
{ho Secondary independoaily at either end se 
‘hereoh snbatantinlly as described. 

‘£"The combination wth a primary, o 
socondery having opposite ent portans ol 
Tange are, substantially as deseloed 

"2'ithe Combination with « primary, of a és 
secondary, sald sevondary having oppoate 

rf portions of lege aay and sald pray 
feo having velatily largo area opposto 
thereto, sstantiay as desoribe 

‘rTn'an faduetion doves, a priary har 
fg ond portions of low resistance abd 
{eho fea, substantially ae describ, 

7. Than tnduotion device, 9 peimary bas 
Ing ond ‘portions of low reaitance and ex 
tended afea, sald portions consisting of 110-63 


‘hes of a higher poteutlal to eae upon that | bon-like Nat oll, substantially as doveribed, 
‘of the eoll or by oppositely mova tho | "=. Tn an elecefea apparatus, a source of 
bile Deaah to lower the: potential at the | enengy, a primary, and a breakin series t= 
‘Stronger end ofthe et fit; id a condebssr and secoud break in 
Wie Tare herein shown a preferred em | parael across snid source of energy said seo- 
vodiment of my invention I wish ie under | ond break being interposed at that end of the 
‘Stood that Tammotrestaetadthereta, Unttbat | condenser adjacantsad ather brea, sald to 
25 various changes in details and rearrange. | breaks being constructed to give esrtain in- 
iments of the eombinations of pers may be | taeraptions substantially iy ison, and et 
Fesorted towithin to sprit and scope of my | Lan ther interruptus out of unlsoa, sub- 
{invention dened by the elnins ‘stantially ns desertbe, 
“raving fully deseribed my {nveation, what |" 9. In an eloctsea! apparatns, a soureo of 
{elaim, aad desire fo seonre ly Letters Pat-| energy, a primary, and break in series ef 
ont is fet, aad a condensor and send brea in 
"Tn an induetion device provided with a | parilel aetossuld source of one, suid sec- 
prligary having « plovality o¢ turns, means | dnd brea: boing interposed at that end of tho 
{obi the eireult connection from one turn | condenser najucent sald utherbres, sid bo 


2 


‘oanotherianeverselyof sail turns, ateither | 
‘or both ends of thecal t wil sabstantnlly 
as dosed, 


Freaks being eonsteaeted to give oartaln fee 
Cerruptionssabtanttaly so unison and oor. 
tain wiher interreptions out of ualsos, and 
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2,"The eomblnation wlth a relutively tm. | said frst montioued brea having the tater. 


‘movable peimary-and a sseondary of an 
42 duction device, of meana to vary tho 
ton of te Held of sata petmary relatively 


‘the secondary by Inerdsing eatd Meld stove | 


nd ofthe 
ter end or vie Tora, substantial as 
tke com f a 
1. Tho combination with a primary ands 
secoutary ofan industion devin, of means 
{orbring greaor ot lem aumbar of turns of 


4s 


vals betwesn it Interruptions proportioned. 
{othe tme-constant of the citi substan 
tally deaerbea, 

Tu testimony wheveot T have signed my 


” 


ondary and decreasing fat the | name to this speciation in the presence of 


rE rato 
Se aE 


Ne, 615,653, Patented Dee. 6, 1898. 
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MASSACHUSETTS, 


HIGH-FREQUENCY INDUCTION APPARATUS. 


[SPECEFTOATION forming part of Lotere Patent No 19,038, dated December 6, 1898, 


‘pin Mar 308, Sei 8 


My: Tuvantion isan improvement In induc: | 
‘coils are shortest, and hence offer least, e- 
Eerste cay rant 
ee ena tacanenean 


ators oF separators mmployed, 
ations to Hi showing & compete 
Suielineatet ay iveitan, ig lean 
Plan viow thereat, portly diagrammmatie. 
Pisa fragmentary view showing one Way ot 
making the coaro prtary 

‘ia box A of np suitable shape aud size 
ested, being heretn sown in Pas. Land 
‘eclrelav alin Figg nd bas oblong with 
Founded ends, Tmounéa prnary Tanda seo 
| ondary Cy partition D, preferably of glass, 
| Being intampored ‘between the priary and 
Scoondany, dived althongh iemay be ont 
fed. “The'box A bas preferably n romovable 
oti and wpa Ri the pare blag 
protorabiy constructed of valeanlte or other 
Mieoating material 

‘When a partition Dis employed ledge 
may be moldety stumps, or ted, Oe 
Sra, onthe taser wall of the bony on which 
fhe partition may be seated, and for neatness 
fof construction tho top also will proferaly 
fost on e similar lodge,” ‘The Yop abd bottom 
‘ay be sorvwet ge otherwise secured to the 
tgs ot the walls or sim of tho bes alehougt, 
Fvih i understood that ths dei of the 
fnclosing tx mag be infinitely varied within 

"wind ie secondary ©, of fine wire and 
saree fe Seared in he form ot dn 
{tat dink and secure it by stable means in 
tnoofthestdesa!thebos,hereinshomnas the 
{per Sie, the securing means Oring herein 
sn a comprising a plaralityof glass rods 
arranged i paltsopposicely paged above 
Solow the accoudary and together cost: 
{ating sholdingepid. Teiwobeious that this 
evi ony be me In aby form the paral 
firs beltg preferred meres forconventence, 
Having propery positioned the secondary be: 
fiveen ta Holding rode or such other holt 
{ng devices as may be wed, I proferably eon 
ct the truinals of tho Soamndary With 
rtent sufcent to rage th secondary toa 
considerable heat and then pot taco the bor 
‘Ctelted Insulating compoutud preferably 
ina Deano it the be 
fd entirely cover tho socondary,preferab 
ais eoveriag the holdfogods ke is ind 
fated fn the gues; maintaining the eat fr 
‘Seullclont ti toftaare thas themelted rosin 
{tnd wa shall bevo permeated into every 
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{orstce of tho secondary and its neighbors 
pts” primary pn yuri nts 
ime manner excepting that wo olding-zia 
{sneeosarythereor, inasmuch asthe ners 
tent rigidity of the eoare wires prevents any 
‘buekfng or warping thereat nnder the aetion 
of thelieated insulating compound. The re 
Sule ie that when the fuslatiag compound 
fas hardened the primary andthe tka tat 
Aiskotthesecond 

nvvlw of the fic that my secondary 1s 
vonde ot such fe wite aad in ihe form of & 
thin dt fois necoseney that fe should be 
Pondvely held bye aidsike holder white the 
fran Is blag poured, aw otherwise fe would 
Tork onto shape 

"Phe vols ¢ may be Reld ab ther ends by 
lao bloc, a shown th Fig. 4, ora mare 
Sonvententeonstrnetion ts thatabow to Fig 
8yehere tt wll be seen that the rods are so 
tally provided with head # and ae ted to. 
feihor siply by ‘wrapping a pleee of sk 
Eftend ¢ atoind wounds terest hs ate 
ter construction is extremely convenient. 
‘Theae gta rode, etnay be remarked are30 
Aantngeots for oldiug thin or fete con. 
‘ivoire in various other relations ta that 
Korein shown, 

it wil be observed that the partition D is 
fat away mite middle portion, eo thas wil 
Set dudentood that beth sides; on thet 
‘Words the entge apparatus is poured atonse 
‘with the fasuiniing eompounl.Thoeom: 
pound wlel {have mentioned Is normaly 
Fold, and therefore there fxn tendency fa 
the apparatas to leak; bat, on the connie, 
{tis'gubstanialy ene pies o sli, without 
fy dsger of loosening oF setting inj. 
Storeove, if trom any’ atse whatever any 
heating effects have Deen prodnead at any 
Point inthe apparatus, it ls evident thatthe 
Fsibie insulating eomponnd would be sof 
{ene o¢ melted safeently fo eaune feasto 
Into ow around the heated poston 
‘td manta perfect fnsulaion 

4 preter etyploy b primary teas us 
trated ffl tes i the figares, where 
Will be seen that It eonshts of aft belts of 
Sours wire of metal although ie maybe fn 
Stee formefor instance, at inden 
{toute tine a ing: 9. This ells Bis 
Conventetly mde hy axing a piece of sheet 
‘etal to praues the form shown, (eae Eg 
4.) the egap formed by the saws being 
tceat ia practie to thats the petwary, 
special wen eubected in the insta 
Soman, we explained, 

T have shown both primary and seeondacy 
as clear although it wil be understood 
‘hat they tay be square, oval or any other 
shape desred™—oval for lnstance, Delo prt 
rable wher fie desired to gets lo Spare 
fap in hn Tastrnaent of the form shown In 
et, 


‘onuiced all technical details of constr tetion 
fonder to present my lavention tm ite browd 


in| 


the above deseription Ihave parposly | 


features andi itasuplloty, although twill 
De snderstood that proper binding-posts an 
eouneetions will bo provided, as indicated at 
FPR Fie i ad thet the other asta fentares 
it regwlatign wil bo used in eonnecton thee 
wridh including break, eontansey, ‘The 
inne arated Is aioe a 
las extending tn a central post aio Ua 
Sfajnstabloctetrode: and the oppimite ter 
Taina of the secondary Is shown in Pigg fas 
termfaating ate lutuble or fereate © ina 
Soot ct witch oy coatain un suitab 
Slectrodey a riogalischanger@ belog shown 
innplace fuerein 
‘efeerog to igs. and 6 twill bo goon 
that T have provided! to primaries BB, 
fonnected together avvand iv secondaries 
GOL elecueaity connected by a sontacs rng 
fr fervatec’ sintlarto tbat alzeudy deseribed 
‘The two primaries ani seoovdaries are sept: 
rated hy hn insulate bineks A” toh com 
tutes a portion of to bos, nnd they a0 
bedded {9 Insulating compound prectealy 
{he same am deserbed fn The simplt form af 
the apparatus sown in Fis. being uh 
Aerstaad. that che eonnecting~wres OF the 
mary wad secondary ace eared Uren 
Totlating tubes, as fs tadeated ata Pan. 
‘Thelnnertermitalof each of thosceondaties 
FC conneets witha genial postr contain 
Ing an aleteode cas already described, a3 
the thtble or ferrule 2 (shown in Fig, 6.25 
Sstoppod by s plug «is adapted to reese 6 
Aisehargesring a or ang oiliar form of lee 
trode, although usualy it willbe stopped by 
Theplig,asahown. ‘Whe peimary retried 
to the elreumterenti! portion of the seepud 
‘ry—ihatiatoany, Iie focated a the eit 
Sf the outer or larger tarns ofthe sony 
fh the form of anannotus bavinga large com 
tral apertre, Besides this, Livake the pre 
tary relatively short and of lage eros a0 
tar, th ato etre ging he 
tary largetandenserersautiveapwelts. Also 
| there in'an entire absenoo of any cove or any” 
{hing of that ature to prodneeslogzishness 
‘The rosule stat Tam enabled to obtain ex: 
feeding high frequeney withont destructive 
Co an a 
The primary being oxtively oF mainly To 
gated at one side ot jaca tho elretn 
{erent portion of the seeondary aud there 
Doing no fore of maguesfo material, but only 
leeitea! faduetive neti, ther results 
Dilly up oF eondeusing ot the fies of force 
Av the eonter of the seeoudary in na obvtows 
Sertleal form, so that the poteulil ar valage 
(of the Iaage portion of tho, coll hgh asd 
St the outer Portion tow. ‘The imensity of 
the elecrteat Held i enormonay inereased st 
th conter of sh coils and near a ho ines 
ore tthe eat eo ne connie 
tpn this cena portion theweot, nd the 
‘cbustruetion fe such that Uke eondition te 
Maintained thats to any, there isan enor 
tmous propulsive diwehaiye fromthe eles 
Frodo at the eeter of the coll nd thor fs 
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seazooly any discharge from the outor elec. 
ftode thereof st. This mil be understood 
Upretering to Pg. 1, where Thave fadfeated 
De dotted lives the ‘scharge afets. Tho 
Alggharge takes place or way take place Ike 
fadiant faies vacated bya Hog, ne shown 
in Fig 1, or by removing the ug or tueuing 
the electhode «at some other anzle ths ar 
Aliant discharge simply shoots out nto space. 

‘Sue great canta Desden tat slveady 

ined owt of the high froqneney and eno 
Tous discharge is that there is'ao font a8 
melting down tha col. Heretofore tadue= 
Honvone That beet nocexsury to exerelse 
faxtreme cae in reguluting the discharge ier- 
Iniuals so ay £0 prevent too geen rsisanes 
between them, as otherwise the appara, 
ould atonoe short-ireutt itself and qutckly 
be ruined, whereas in my present invention 
TMs Gone away: with, 

‘While Thave herein deseribed preferred 
embodiment of iy invention, wish ie ut 
Gerstood shat vory many ehanges and rear 
ruogomente may bo resorted to without de- 
purting from the spirit aud seope of the ix 
Rention and hat am not lintel tberwise 
to detals han ns expressed In the append 
caine, 

‘Having, deseribod wy invention, what T 
claim, and desir tossoae by Lattets Patent, 

T An tedaction devien, comprising a see- 
ondary inthe form of a at colt and @ pri. 
nary in the form of flat ofl saperimposed 
{utwise and coaxially one ou tbe atin, said 
primary bologin theform of an annus hav 
Inge large eautral aperture relatively to the 
said comtial secondary, as and for tho pure 
ges fot 

2. Aw indvetion apparatus comprising a 
vinaing producing an exelting fold, and an 
‘otra conductor exelted thereby, sl con 
‘Igotor having a piralty of torneo varying 
Jeng, ead fel- winding botng located ade 
Jon The lobger of said sas, at the short 
Sto sald tums having the bighest volta, 
Substantially ae deserted 

‘3 Am induction apparatus comprising an 
elocteie emduetor whose resistence per tra 
‘tminisies as its voltage Tnerenses, and 
fexeitng-eld winding adjacent nad confined 
{o the low-vottage portion of said eondactor, 
slilstantnlly as described, 

44 Inan induction apparatas, a plurality ot 
tatos of eleciie eonduetor, sid condnetae 
Delag constructed and woud to pretant de- 
ferease of resistance In the ens tweand obs 
nd with an inerease of voltago towanl the 
Sttme oud hon under tho Taduewee of eat 
Fenty and means to aintain said hgh vole 
{age at atld end of miata resistanes or 
‘mn, substantially aa deserlbed 

1 An induction device having primary of 
sheot metal the Carns of sald puttary boing 
Insulated row sash other by asuw-eut, subs 
stantaliy as deserbed, 

tr An Induotion device comprising n shal 


| ow vos having a else totam aan inter 
telat parton, ai ation esting 
| hoa th te att th oto 
Soll ofa soy kate of te eg 
conte peedn the parton ana the bot 
|i She ant ented to hat potion 
ABS nacent ihe sale tthe to at 
fe eat consitng a mcoudery bebe cn 
| tna ie bx he opto 
von an extending pial he 
Senter of the box, ube box below ited wth, 
SSERAL prim and econ began 
ned pan ieinsviaingacbntnneé nr 
Sally allt sulcantaly ae Seer 

a idoton ovis comprising aha 
low bo having clonal baton and a tr 
| cla action aia pareonesteningt 
{wala the Box paral tothe ton 
sto fm single iene of ie be 
| contd teowecn the paruion ant boon 
sftholusand eondaed tint porin Bs 
fjacont to wl of the sand at Slt 
Conadentng a seondary bin ontined tn 
‘Seon fannie id of parton, 
ho extondingaponintey tthe Sonera 
the bos, the bos being ile withy and sald 
any and potas bang erated 
iouldnwuatngsebetane norris 
feu secoaiary ining retain om warp 
pans of nw nsnaing grit comps 
How esionding nteos 5s bal boro Bat We 
[owestetentsi a erin. 

San fadettn epparstes comprising a 
isl of pring sone ote 
Ereulonedf ther terniniy combed wit 
‘neon or neh rims pros 
thee oi conte ana 
Sango ta intl Agrltage st ee 
{erat each socory sd io oltge a 
‘Nlstnferatl forsale tarot te Imer 
‘Simin of ove of su eaconesiey beng 
Ino an einer teal of the a 
ens ssotary bang woe otal 
Ssuomtel 

Se fadcion appartas comprising « 
ieyality ot prio conus sogther 
Eenatoneaftetrcntaaycombloed wit 
eopara seconary foreach pny, sald 
Secmavesaving vagtonn of Tigh Weenge 
thir ent, nd fegtons of low vege 
Aoi denne terms ew he 
Spneran sn ton, entsuwtnly a Oo 
sine, x 

10a tdvetion apoaraon compeng & 
inaitrof pimares sonar ogee 
2 Seeman Tor anc iar sl sob 
‘es eine fnpetvey Total estate 
foacalg roa fhe pari and 
sesh lg iyo aly in ep 
inary, the itr bolngaaacent fhe elem. 
‘Rist porn thgssconany en sions 
pslang@propnive dures boy Eats 
not alecentmltsrmualotthescoatary 
ides ogpprecala dsherge at ke CF 
umrentilWrmtae hore subcantally 
SSlucnied, 

“Ri fointon anporatae comprising & 
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laraity of coarse, shor, fat-oted prima 
Hes connected together, ad a corespondiing 
Plorality of long ine econdastes wound in 
tho form of fat’ coll, each primary being 
wound with 4 largo sentral pert and 
Tracing itscollresrieted to the area jen 
the longer of the turns uf its secondary, sa 
tantialy a desorbed, 

4, An fuduetion apparatus comprising a 
staliow bas having ® pvralty of compare 
Inoatsan removable top terson ache 
pavtientrobtalaiag.a el eonsileasing ap 
Marg, aud ascoond coll conatituing’s soe: 
‘ondaiy, sald cots otng coastal Wich each 
‘thr dad the Scopndary extondiag within the 
‘primary, said ois bet embedded ina es 
bie Instiating substance normally soda 
filing said several compartments, rl box 
having insluted. passages connecting sid 
Tones, and std several primaries having axe 
of ie tarntal eomanietng ong 
‘nid passages, and a discharge post or device 
Zeek contra tormioal ot cach secondary, 
substanilally ns desertbet 


13, Au ludaotion device compelsing shal. | 


low box having n closed botton, a Hat coll of 
a'singo thickness of wine adjacent sald bot 


tom and confined adjacent the walls of the 
‘os, and a fiat ool enseiuting a secondary 
‘wining contained fn the box aijacent the 
Uther Winding and extending approsimatsly 
{oth contarar tho box sald secondary wind. 
Ir bolng ret ve fom warping by means of 
‘plurality of gassbargarrangod trversely 
‘Morea on opposite sides of the winding, the 
box being iied'wfih aud sald primary and 
secondary being embedded fn fusible nah 
{atinganbstanesnormallysoldy substantially 
a deserted, 

“An Inslading 4d adapted to bind to- 
gether and instlate a dsior oer winding, 
tld geld boing couposed of glass bars a 
Tange opposite toeachotheronoppesitenes 
(otto windiag end projecting hersbeyoud at 
their ends, said ens having heads slapted 45 
to'be boudd together rh Blament eutstan- 
May esr 

“Wt ustimony whereof I. ave siguod my 
ame to this speeifeadion fn the presence ot 
fio subscribing witness 

Ai THOMAS , KEYRATDE, 


Gro. it Maxwent, 
AMtkicasou C. Provoern 
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Unirep STATEs 


‘THOMAS B. KINRAIDE, OF 


HIGH-POTENTIAL 


{Po ald whom it may concern: 

Be it known that Twos B, Kreesrpe, 
sctizen ofthe United States, residing in Bos 
ton, i the county of Sully State of Masse 
cchneetts have invented an Teaprovement in 
High-Potontia Tndoction Gaile of whieh the 
following dosexipion, in eonneston with the 
‘soontpunyIzdean ins saspecieation, ike 
Totter on the drawings represtoting ike 
parts 

‘hy present invention is an improvement in 
that Kind of apparatus whioh Lave patented 
heretafore and whose advantages and r= 
‘poses are set forth in wy Patent No, 615,655, 
Usted December, 188, the present iyeation 


having for its object the yrorision of means | 


{forgrratly inoresing thostheloney nd cape 
ity of the eo 
‘One of che sin objects of my special kind 


‘of col as online in the aforesaid patent is | 


{oobi x eidictina dns or hgh 
Turns are mile micoeively shorter ar they 
Feende from the sounding priv, of ih 
ther worl te co is belieal for proving 
Si comnts sings ror er 
fd my present invention Tava mysalf 
Ge same principle of construction, having, 
hhowerer, provided means for rendering. 
feasible to employ coarse wire of many Lata, 
‘hereby the col he low resistant, and nos 
Tigi Feayency and zr oa Ce 
eraplish this object winding I col in 
fhe fom of conto tla dines 
Tap each other aad gradually aporeach Sis 
center. When the windings are a fat ot 
{cFeobvions that the exten of wire ented 


to that number of tens those aggre dl | 


meters of mine el Unecinmetnof te coi, 
Hocanse atc fara mast necessary be witht 
the adjacent tur, whterexs by building the 
fail in th form of a eon itis poasole to have 
fhe stosessve lajors or turns overlap the pee 
teding layers or tran yet be secessivly 
‘Sorter sudfeionty to insure w tniiretional 
How of the carrent or a tendency of te em 
tent to low in one direction, due to the ca 
ancly-deoreasing resistance ofthe sucesso 
portions ofthe oil, 

‘My invention wil be farthor explained as 


Patented september 90, 1008 


PATENT OFFICE. 


BOSTON, MASSACHUSETTS. 


INDUCTION-colL. 


tent No, 70.490, Sted September 20,1008, 


| tots construction, operation, and advantages 

{n-connestion with tho agoompanging drat 
ings; im which T have shown one én 

| menk of my: invention, and the latter will be 


More partany dated nthe appended ss 

Tn the drawings, Fyre 1 is a view in side 
elevation of the preferred emboriment of my 
Invention. Fig. ia vertical eose-setional 
view thereof. Fig. 3 iilwstates diagram 
tnatlally ceriain advantages tereo! 

Teil be understoot that nthe deawings 
| Xie noc waertaen t shot he complete 
tmerhaniel embaiment or to illatrate the 
tonstrnction ofthe oil eel 

"A cease primary «of ope er more tunsis 
provided at thebaaeof the coil, and from said 
basethestondary bis woud beingpreteraby 
veound.in successive ring-like inverse 
Tingost being Todicated at et Un base of tho 
colland thence extenting diagonally upward, 
Ssindicated acd" 7 Ge, these successive 
| Iavers Seing sapported by fasulator-riogs & 
‘This eoostrustign permits each successive 
tara on ler of seconde wis overlap 
the preceting layer, and yet each successive 
layer i sorter, and therefore has less resiet- 
ance, hanthe precalinglager. For example, 
i ocerlaps and fs overlapped by the layer 
(0th aldiougb exch Taver may thereiy 
hhive the same number of turns yet these 
rms ean be composed of coarser wire than 
‘woul bo the ease Hf all the lagers were in the 
aro at, pane with tho “Kiso this 
onstruction beings the entire tiass of so. 
fodary within thesaturate eld of fore, as 
Fiat diageaomatially in Fig. 2. Thede 
lreisng resetance ofthe turustiaintaas the 
Hite tet a he center end te over 

ppt of the turas, aud hence employraont 
of coarse wire stil furchor decreases the r= 
tlstance of th succesive taras, so tht the 
Frequency and voltage are extremely ish. 
‘The resistance of any towondary wes oper 
sted from condenser termines the fre 
‘aveney of the eat, and by my invention, 
| which permisthe employment of coarse wine, 
the esiatanoe reduced toa mim. Tie 
Ange or pitt of the gone wil vary aceonding 
{orth conditions ani purposes af use, and 100 


a 


‘ordinavly the col will be inclosed in a sult. 
fle jacket und incase in wa a indent 
by the dott linge 

‘My invention is, 


of apodiments and an_exteoded Ball of 


Usefulness, being specialty adapted (or 180 | 


Wherever exceedingly hgh frequeney s der 


‘Srod without ability of breaking down uber | 


vere amass 
‘While teemploymestof long coarse-wire 
soconlay Wino a explains of grt | 


‘alue and a Important featare of my lave 
on, To not restrict masa there, the 


oneal arrangement is of wavantage for pany | 


prposts with fine wire, wor do limit the 


Capea wie parity | 


roan 


tions successively shorter as thy recede from 
the primary, 

“2"7An etion-eoil using its secondary 
composedofapluralityof succes ely shortae 
Sections of greater aggrogate width than the 
‘ameter of the coil thereby deareasinw the 
resistance for Mfording tery bigh potential 

3," leon hang metal m= 

"Lb induction eal comprising a primary 
and secondary, the latter having is suconsive 
| Setions, towne the eeuter of desreasing re 
‘Seance and having a plaraity of the longor 35 
Setions direetly adjacent the primary. 

Tntestinony whereof Thave signed my mame 


Invention except as otherwise reuived in the | tothisspeidention nthe presenes of tira su 


claims to the patina shape, ova 
‘Having fully eseried may invention, what 
Ilan a now, and desire to secure by Letters 
‘Patent of the United Sates, is 
1. An indoction-eoit whore secondary is 
composed of « plurality of ovetlapping soe 


seriing witness. 
THOMAS B. KINRAIDE, 


Witness 
‘Guo, H. Maswntay 
WS. Foro. 
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Wetreesses: Treverctor: 
EP Theoncas Birnie 
Fie Gttuley! ly hovering agoy | 

teg 
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"Ho it known that owe B. Keseanoy | 
cot Beaton corny of Safi Seue of Maser: | 
hase havo invontad an improvement 

5 Indueton Apparatus, of whieh the following 
overt, fu connetson with the secon 

hying deaminan, ieaapetfeatio, lke Teter 

‘nthe Graags representing lie parts. 

‘hy invenion tatu tsprovedSndetion ap 
parise whotehy discharges are mae poss 
Treo greaterefcleney, se will nore fully wp 
pontine coureeot Ly following dexeriton, 

Twi deseribe the Goats of my invention 
vwitieforencoto tacsompenyingaramings, 
‘Whlehitstratea prefered fori of the apps 

Tu the drawings, Figure 1 view, part 
diagrammatic apy in eetion a pas, 
itestating tho arrangernent of the syste 
fcording io my Taventiny” Fig, ex top 
Han view of cho brea Pig, Sin font ele: 
Natl {heroot parte bing broken away to 
show the detafled construction. Fig: tsa 
Slew sinilar to Pig 2 showing a modified 
orm theceo. Fig: stop plan sow of my 
Innrovedapariegnp. Ts, hows the spark 
sop inalevation 

Trerotofore here has always boon cons 
orablonmonntof wast anotay lnapatens for 
‘leceloping high potential and alse there has 
‘deenateverpresontdangorof irenkingdown 
nd destroginy the appari byitsomn out 
Duta necordingl has ben ny present 
{into provide aspatem in whieh ail the i 
‘Srease oe povental wien tay bo developed 
‘Sall'beatlivere forte for the tanslating 
{Toviews and in'ehioy tne appari stl 
Containing nnd practically tndestrctibe 

Tt A designate dgnaton, battery oF any 
hes aultabl source of slocitien’snergy 
{From th dyno th current pasos iy os 
Teton ae upan infugtanes dovioe 1 each 
omdttorce af having fs own ott 2 aid 
ls ‘bein’preerabiy insulate rom’ each 
‘ther, as idiented at and snoonded ty 
fnmisatedeoret® Eacholtilswound tase 
orely ack forth andl the oppose to 
IMinslg 2 reach the center and ae Uienes 
shit hc uote sg coeses 
frbreak D boing interpol and councoted 
the main eondaetors US at" and the 
‘charge from the contonser being received by | 


= 


fa translating device (henin shove as a spe 
ialindedivcil 2) moans of wnat 
‘ie spare ea 

inch ome of the details of apparatus abose 
cennmerated as couseating my system 9 of 
Special construction and peeuliar fect In 
{hoystem, wherebt- fr bacomen posible to 
Aischange currents of considerable sirength 
‘with grew vente throngh the pela 
the cot the dssharye across the sparkczap 
being of very great amperage and: oxece 
Thal short and'sharp oeéllaion, 

arering wow tothe inductance device B, 
Lwll explain that the object of this devioe 
fs'to mise the potetial of the enrreat aud 
teuise all thie increago of potential to pass to 
tho condenses, preventing ang of rom lis 
hile tag te dyna 

iigrmg davies the total potential ts delie- 
cre only from tho forward el of the wire oF 
tins ono fowurd the condenser, and alo there 
Jsonly ono of the col whieh has high po- 
tantials “This i because the ines of maa 
neti fore deeaaloned hy the(low af tho alee 
trie enment, whieh during sed fv are radi= 
‘tea fom the eae ofl 1 fall from tho 
‘confer aeross all the torms of wire into the 
(periphery as the enenit i interrupted, aad 
{ene maininina regan of eousian! magnetic 
Intensity athe periphery effectually checks 
Ingalls of potentlat at that end, bat env 
{ng the opposite or outing end free from 
the presente ofthe lines of agnot foeoa a 
nots th break neers, aad therefore Wish 
tout impinges. As soon as the current fz 
roo the lines of free al back toward the 
Jngy eave aad leave tie centeal portion of the 
Cal Yeee front the wstralsiag folluence of 
these lines of fore, sald lines eutting eross 
the savoir win the co ela 
eft true fo porn the fndnoedenereas at i 
‘renee! potenti] to flow toward the centr of 
the voller wand iat point whieh haw 10 
tage Bel whotorertto choke ta he 
Eutfent, ioreby permit the attr tor 
fat ameonfined ai unrestalved toward i 
hnataral outlet but a the Tinos of the ma 
lea es eonstaty maf ith 
slim fonpedaer at the periphery of the 
oll and renin survonuding the periphoral 
fms lit de very Tast momen af the fa 
{dno the Drea ft thociveute hel presences 


¥ 


3 


there prohibits any possibility of manttosta 
How of therise ot che potential [nthe eurzeat 


exaa16 


‘hora the fas of magnate force ar given 
thels tee adfaton or ao distro fo the 


at that end of the eo 0 ttl the nerense | bast effect nn the enily ie beni lertood 
ft potentiat nthe whole col isabliged tend | that thoes fines leave thn jon pexpeaiienlar 


fvontiot feo the centers and cogs of ont 
iow trom tis outlet inernses as the ios of 
{oreo fall away from tho center; thereby re 
snowing their atau and peng a 
tence thereon i 

fine fmf the aetion whteh takes place in 
‘what in commoniy called a ehokeeni™= 
Fea minding abontan ron coves vind 
ingtinine n'a apa rom ane ed of th fron 
torte other 

then a earrent passes te lites of ores rsa 
txaliy along the estont of tho entire col 
Sthd thar when the curvent fs broken th lines 
St fore fal dives, perpendicular tothe 


Th sult neo eisahetots that | 


fore, thereby euttng eal torn the spiral | 


fey atthe same tne, thereby poo 
Ateing igh pressnre at both ends ef tho 
‘hoke-of the potential being neesealy the 
Sane at bath ends of the wiry been bot 
tre te aferted by the ani conditions of 
falling lies of fore. 

Tn say ell the Tins of foreo do ot fall 
equally al the ars it thoes ae 
piney atheroma 
Iiensity at the periphery, the tater being 
the pout af entrance of tke enseen so thag 
the Current due to sol dacton ts always 
Tree tobe det offs it Were, nto Us eon 
Alone atone and i fast ns ft is developed 
{iis preventet trom departing at the ope 
Hite endy of lated fn ocher Sons, wie 
th etwzent from the dynamo fs alway fee 
tortow fnth the oil fr having fts potential 
Frise the sad potenti mast all see ison 
Fetat the oppo end of the cots that all 
the arent of the oll lows therefor Into 
thecandenser, whereas ina choke-col then 
{hee erent ay be said to ooze ont at oth 
ths so that the boi snot reat ved of al 
that fe develope, 

‘by meal ai the ines of foree are cok 
loetad for eustag from the center nero the 
fntlt eal, wheres in the sal elect 
the lines af fore tat full ate ceter ent 
‘ny he entra tens, 80 that a my ol 
dexetop sll tue potential thats possible to 
in dovetope 

‘Tegned Teas new principle to withdraw 
the ites of nave Yores way fon at 
tortion of the et fom wich the euroat fs 
Netng drawn and watucatn n magnetic eld 
nv that portion ofthe eull whieh wets the 
‘hrvent 

Ae feature trcton to Bo nota 
In the gil show In Pig, Tare that the hgh. 
Posen eno the oi tbat portion 
fast resistanee, beenusn the central turusare 
‘nf contac shorter thn the peripheral tashs 
‘Thoreaistance In the coll dntises ae the 
Totantalineeasent als, ie wil be observed 
Tha fave siven the magnet eo substan 
Ailly the form of a semftreto tn cross 
tony my reason for This form being at 


tolts surface and are gradoally bent area. 
tent the col 

‘aferring now tothe brea: D, (bast shown 
in Fige 2 and 3) 1 osenal fo contrat post 


"This wil be clear by bear-| ar bearing the pide of an iron plateot 


femacure d, hnsiog two or more eecentite 
tgs das leary sown in Fig 2, or othr 
provision of terion of uerensig magnetic 
Aitmetion.” Mounted om or oltertae con 
heeted to rotate therewith are one. or wore 
all antfreton-olls dro belo hela 
own mounted av tho opposite endsof a bar 
{2 clamped adjustablyonthe pate These 
tolls or elven tarerrapters ate preferably of 
Indarated fiber. Aoanted to extend into the 
pact the cllsd'isan arm (Shown asa ire 
{BY carying'a hammer Yo contact with an 
fut ona post d and Tine iis ow 

tent by x fee stop on the end of an ae 
Sosting'gcaw do wir i envied by 
Abo aoe dina in and elt 
fenslon by’ epring-coll Fig. fasten 
‘nee fot hab saat isther nto 
rio ae by loosening tho setserew and 
‘ringing is handle one way or she ote the 
Feslotanso ofthe aro way be varied. Op 
Dost the saan plete 
leetromagnets «operated by taps 
‘tom the main eitealt eutering the soenids 
ft hele iner tortoals, sp that as tbe ma 
noted dre energized they autraet the 
Plite and hy the Mereasiog pul exerted 
Trereon’om aes of ti essntrte surfaces 
‘they enuse the plate rotate with a spoed 
niycheake uy the ntrtkng of the iar 
Fuplers dt uadast the endo to shy 
‘ld rls being placed voatively tothe high: 
ft puts of he surfaces «So that they 
ft it the eurremt fast before said highest 
Dolats set opposite the propeling-mants, 
Enoreby: permitting the anamentvan af Uke 
plate ruatare to enemy sud bigest 
Dolnis beyond the magnets sueienty to pre= 
ent the latter exerdage any’ rtardig fu 
fence on the rotation nf the break. Peete 
ably Tmotnitheansiland hammeron smn 
{ng Tedgo or cari sPJonrnafe on the st 
as at Ta enabled to regulate ahospect 
fob the break siply by swinging the carter 
‘one way or the other te samo eleet 
‘may be obtained by shifting the voll of rolls 
von the plate, provid tgp ave eared, 
fs preter ona fe so that they eat is 
ited; butte ndjusimenteanmotot course 
{ake pic ie the apparatus nto operat, 
‘ud therefore for iniamianeoustegtiaion of 
the apnsntas and of thesystom fprovidethe 
Swinglagearsiera® Anaveneutot theeat 
‘or from sight to Tefen he dlagramn eases 


| tha current tobe broken before the rmatare 


Inne renched its potut of greatest sttaction, 
fdas ibs mona stir tows he et the 
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pall on the armature exerted by the magnets 
ediatolshed move and mor and. the spect 
ot rotation nf theariatare fscarrespondingly 
feduced, thareby reducing tho nunbar of 
Urea ta a ho same tine fengihening the 
me with fhe ret of he sdetanco<at 
inl "This fo rent importanen e- 
fas thovaby is resulta that the degree of 
Maguotte aaluation nf the core or eld 
‘may be fnereaced pf ts hiahest at 

Tplace the arm of wite d sshtly tigen 
stat Lote aromatase, as will beaten viewing 
ig. 9, fn anor that the rolls doy stk 
theestreme end thereof with Tear frstion, 
bing onteard instead of sionre agsinet 
The end 

“The insus 027, Fi. 1, are connected, as 
stated, to the break by the conductors 2", 
nd in order that thedondenaee may not dle: 
‘hargo back dhrough the break TTuterpose 
there oorluctors« resistnnes, here, shown 
fa cooststin of a few small taeasD%. "The 
‘igshargo Teo te condenser il sek. the 
Datlof fast veaistanor, and titetore tater 
Dose just sullelentreststanooatl? to prevent 
a discharge toting trough the beak, But 
hot enbugh to rendor the eendenser ineper- 
itive.” Ono object of thi special rsa 0 
take it;possibie to tall the efebeney ont 
the ialuetatvog apparatos Tb that there 
‘Tita would be. inpossibe with any usual 
Teak for Ue reasou tha ita usta break 
wore isd, soasto give an equivatant period 
In which the iret was lowed the rvs 
‘osid main upon theautace ofthe Urea, 
Toning theowgh the heat oF feetion emgen 
Alera fo are: pon iso that the condenser 
ould not recelve the fall charge feom tho 
‘Tnetanee-eoi huea portion would belst pon 
Mlctweakesuriacs. Aybraak, hoxcover gles 
naluolulyinstantanwousbeenithlsbrea, 
tnoroove, beinzot extremely shart duration, 
‘so that in praetien Tarn enbie! to leave the 
rentt closed ning thirty-five thiety sits 
St ih petied of rotation of the breakcarma 
tine thereby leaving the Indvetaneso! I 
Allo this period in Wiel to raise is poted 
fini Teil be aaerstod That asthe pois 
othighestsatualion of thecoratsapprodehed 


‘he discharge Into the condenser is meh | 


stealer in volume than ifthe magnote Mas 
‘rere not complete. 

Tit myrbreai theres not onty nochanes for 
440 are, as theo fe no surface for i 40 ate 
over, bit the break lisell In s0 exceedingly 
sick tint thote isnot even apatite 
time of trunk, bt there is marely osasion 
aya resi spake pon the clog of the 
brew "hus 1a enabled to ava sutlely 
theemnsiderablelossof energy heretofore ca 
sunt by the break, and Lam ena bythe 
‘se of thls break, I conacaton withthe ape 
lal indnecace<oll iy toelargethevondenser 
‘sith an amperage whieh has not been poss 
Ue isan sysiem heretofora-Also by ea 
fon ofthe snip hich wll now es 


| 


feribe, Tam enabled to mafatain the eon 
‘lenge? aedton at the mastinam charge td 
‘without any danger of beating fe oun 
Tprovidectecodos inthe torn of oppesite 
peril diss g 9 the airgap bel een whose 
Blane sorfaces constitutes te sperkezn the 
Extonded aren of those elestrodes preventing 
fhe fendenoy'of the condenser to, Gnehargs 
io caustag tho diseharge to bo exeecdiuely 
Suldon when does take lacs nod the disks 
hot being lable to beeome uadaly hentet 
‘The apark-gap Geonsttutesvirtaly'a sll. 
‘ecuperaliveurinestrdetibie condenser, ai 
‘ror ite paailel und preferably plane meal 
Tieeefnces gy’ belny the diseharge-suefuees 
ih inti ho ean he ee 
Yeningaiedieoctse. The alegapis broken 
Uttongh wisn te vttagehnsessrted a suf 
lent strain upon she arto rupture ey The 
Sargor the disearo the farther apart they wit 
Sunk. Ateach discharge of thecondewser 
‘all portion of thesoplates fs oxidized the 
Mhooesive discharges produeing: very thin 
faidaton here and there unl de endre ste: 
face of the two inks are completely ox! 
Aged. elerrng to Pign 8 and @ Cor the do 
{wil of this sparkgap at wil be seen that 
Provide « plurality of posts g read at 
their upper ends and eacrying shouldered 
his fon the shoulders of'wheh is placed 
the lp disk q,etng held scourately ansaid 
shouts by spring wndora tenaion-nut 
ff, eaid nut aod spring being mounted onthe 
Fedeed end of a cauteal past, over which 
theplatesy g'ave placed. ‘Theopyete plate 
rests on nxuppart om tale, prvied on 
fhaTmnaoe so wth a ploality af reeeses or 
foots hoeea show as tree In number, 
Which recive props or eate 9, projecting 
prandly fromthe basa gu ofthe nptrament 
‘These prope gare of picislyextal length, 
fo thod they support. she plate yin sbeolate 
puralllisi to tsoppostve plate." Thesup- 
pore gt has depending from fia Tower side 
Rlaa ge whlol is engaged by the bifareaced 
uid goa fever gs pivoted at gto a post 
5" on the base. Sy this provision the arost 
fetfente adjustment is possible simply Uy 
eligi the lever one ay’ or the other, 
So at tofbeline the strata move ores and 
thereby uerease or decree the distance be 
toon the plates yg the mets ¢* being de 
ded po for the coarser adjusteent uf 
Ee pian 
i ave sow se paves 9 allow and 
provided with watereirenlation pipes fn 
Beer that they may be absoately prevented 
from all heating under extraordinary cond 
"Tho induetion-coitK comprises a primar 
of lange erossacelonal ane, enpable of 
‘ealvingn conalerable amperage, he seoond: 
Sry ¢ being wound ou the principe cspaluel 
{neanneeton with tho eos fs0 thats 
{nner termina alono has the higbepotentat 
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5 D is regminted to give the volume ov anipers | Cif take cave ofa te 
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lusarge este tonmlnalhavag anne th bel D vers operating more apa ant 
ity cargo au hte | ene the mente Ss ae 
Us lateclonslinssmch ant fore te | Kaicdo-al Hb inaeasel nomen, 
‘silactof apie arptation and tet | sitarre volume of tec » 
‘lane’ ate ieanfocthordeseebee |" ase be anlestow? ial te potenti 
sal thevets ort soning is paste | unt fe eveped he anincoueed 
Ikra gor hevemon leche sl | bo seat whan ie ates yao ret 
own dome whic cnc wot forcbtnoag | near tesserae is when thoeare tarot 
dies els om my stan dente ite to edn 9 
tulsparkeeyfasamsch steer ite | denoeeds”vinecting he les at 
ieecaarrd otter utpieane Sone | fe sparesay cane a clooney 
SoU Hh Ped ott HE Sembee ee ance i gett a tet al 
1M alate eet claimed ad el ae | Us een f ada ad ag So 
‘ontagy be untrtot tng ile cbse pa | way eas te sae eer eH arog 
esta etanens ae pretorly empl | he fg of spars hy deren he 
sey ae ene ade ety (area bee 
iets sorotiercaeinanacesprened | "The mashnon plea oiainabl trom 
ithe folowtgeatn” Shecnaditons tht | the fadecion cole when the ene i al 8s 
fie sina! Mie eben nate it oats {ised toromteetasd slliestt pera 
iSolacarge emsenil of nots tenes |e station he coe Bead he Spare 
skeet loc trong the putas. | gap at legion 2 at endear 
Titian ate cleats | Ete tk! to enn 
Sith eaiaaleeuthnoasts |" Thesandesoniaga he ehh wide ge 
fd ail pata blog cated fons | enh th bo dbSharge ney ke ee 
tehnnt wn rng sear fee hee Sora eeknen Sots mec oe 
tage rote th al of tie ne | fe Shnel oe ocaree the eee 
tin eiefeae woe waste bar | ine paeas ees eevee 
tails of an ontinasy col Interv of the porod of rotation of thebrenky, 95 
He aan G4 stgated rosie pinot aes the tekdSeseneok Brain oe 
aula OR conde “eiak Pr ae | aaase tne Way ee eaten 
‘Skat i ater sel autliand aon | eoideatenunterot ne ieissmnotie 
fag an conden. ator | bok ake nner oso ya8 ts oat 
Cadden etn pal om ute | ve nh aps Seat nade oo 
‘raul ogee sap over Gs over | Ces heat ts dass Dat mo ouaroees 
‘eager ian sae thespeseanp | vlna iat fhe spa wtb eel 
mbites [Spats utallan abbas eee 
the ao of pnts of es psa | eae sama tes tag te ere 
ue ain an otf eden te | Fee fly sf the cs of ee bre eos 
UtaStenhed heen pretend pin etanes tic 
weetioncdand ad deckege teed pe eee Pa heart wo vide ae 
tine orange amperage nid Gts ceventdon | adeeb a Sasie at aa eae 
nd she atdrrae he aatenttwc | outa Teese fees watt aes 
at ecb Mh Sperktuy anti ene | ean ant Fal tlovemsee Bebe 
hep clays, ant Whe flues tonne | Leto feone npn cables 
Sise takes place wit einige ing | tia ws somegteraeeie i en 
‘sec atinneing wl Recmelance rE | sped 
Ser upd and sitvey nad agp |" te Heqaony by my sytom ie prateally 
ilo, inoue SP ang thao e-| nated esauah So Hatta ae 
tron allot pln eae tip | ucts Yay cokuecid Tonepent 
Shel cefosy gen vmstat lasoary. | eno e bree Bud casts Cate 
"ih pen foe gap Carentjed | ets range ooh owt of sop th 
oti suas dane tec | eek oher se ube be re Auge? tothe 
‘vr Ca sara hen te bse tar rea tp cp 
rar chia ak 
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‘go of eurzent which fe Indestred shall ene | Uedelivered to te coudens 
the eontense,thelattor being atomatienly | My system enabtes mo fo se. stall cou 
Alscharged as requantlyasits charge reaches | denser tnd Yet with enormonseliiency tere 
the prodoteriiuod finit to whieh the spare | from. 5 
fap as boou adjusted. “For example, sup. | Wille I have, herein desaibed preferted 
‘Posing thatthe break D is adjusted to's to | embodiments of ty invention, 1.do uote 
Foul de indaetane device tooperte a siriet yaa ert Vor saps el 
staturated polntasbetoreexpialned. ‘Then | tromaguets dil" need wot be ase; but 
the numer of divehaezes of tho condenser | stzad thereat the taltetwnee devies Ds may 
eros the spaek-gap during eae ettation | be opposttly wou studied fx Figs 
athe eoil B will be many more times than if | 50 thas the cove will be property located for 
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rninning the armamnne tot thebreak 
fae Toke the euds ofthe ore} hemnisphor 
{oat thereby obtaining the samo advantage 


thls aid oolts having theletow-potental terminals 


‘connected tothe aoares of enersy, aud their 
iiah-potent ia terminate connected tatheeon- 


Letore explained in connection swith thesimn | denser, and interrupted by she bretky and 


larlysiap 
‘onl wil be wom back nad forth tran 
‘ereoly fn the suune manna as th eos 
ie ttorence wing that itis ese te 
her terminal becomes the Tow: poiential end 
ft the ells for connection tothedynaina and 
fteouterterminatsarethehigh-ptentitends 
ff the eas for eonncetion to the condenser, 
this form of agoarats, het bt Un 
so efilent as the form previous desorbed, 
{stthe exaon that th outst oF fonger tens 
proven at nereased resistance tot bet 
Potential, whereas the best elects ean bo ob: 
fined, a6 beture oxplafued, by preseutin & 
Meret teisance toan increasing poten 
ta 

Taving deserited iy invention what 1 
claim, nu desire sevte by Letters Patent, 

1, Thasystemof thekind describe anclee- 
tric eeu means inctading weantense to 
fmpress theneon nettreat of high frequency, 
combined ith means for automsteaiy 
tingling he nondeasger at auy predetermined 
Alegre of charge, and meaue for varying the 
‘niperage charge of the eondenter, substan 
thay as deseribod, 

3."in atom of the kind deseribey w 
soiree of cect real energy; and a condenser, 
omifaen with ndeviee for vat the poten: 
Untot the eurent, mene fordisebargiay sald 
‘alge potentlat solely in one direction from 
reve, and means forontrelin the po 
{ental of said device, substandally as 
sorbed 

3. Tn'a stom of the Kind described, n 
sotvee of eleerleat energy, a break, eon 
‘donot, and a translating dovieo to receive 
‘ho discharge from the eondenser, combined 
‘wth means for prevensing the discharge ot 
tho condansor bek through the trea, st 
tanta as dese bed 

rnd system of the kind desorbed, the 
coniination withasatrenof elected onc, 
‘break and eoudenserof an ducts 
‘ice between ai source of energy nd the 
Ineak,safddecice having ner iccnrend 
tole inthe inluenee of ead sare and wound 
{proven potential atone end and Tow 
potential at the ctr ea, std ets having 
heirlow-potentin terminals connected tothe 
ntee of Bneray nd thelr hih-potenal tr 
Ininale soonected too condenser, a 
‘erry iy tho ea, stanly se 

Sin'a system of tho kind desert, che 
coubination with asouresofolecticnlengn 
Seale nd condenser of wh indnctane de 
‘ico belweon Sad source of energy a the 
Teale, sat device having ore predacag a 
‘agnécle eli and eos In the fluence of 
ald etd and ond to present hizh potential 
tone ent apd low potential atihether end, 


slsgrtaces of the cor, And the | means to vary the de 


seat wngnatie str 
Tom of mld dela nthe operation of the ae 
‘em, nutantaty a deseibed. 

Jn a -apston OF the kind deseribet 
sotnesofeletireal ener bre and wenn 
‘Tense, combined with means independent of 
the te for automata eating he 
‘equeney af ischarye fram said conence, 
substantial a4 deseibed. 

Tenn ayotom of the Kind deserted, 
sores of elon ener a inductance de 
ice for valsug the potential of the current 
Tuerafrom anid device delivering sat poten= 
Un one direction onfy and away from ae 
Sores of eonsy. rene. provided 
‘mownsfor mainalninglongincervalstelosed 
reui and sadden shor atervals urea, 
‘condénver, and aw untonnti discharge to 
‘ice for said condenser, substantially #3 de 
torte, 

‘Sn a aystom of the kind desoribed, 
otros of eletrioal energy, an inductanos de 
‘ice forrasng the pote iat of the ears 
therefrom, aa device delivering said poten 
tintin an direction ont sd avenge the 
onsen fenensy,abreak provided with mets 
Formalncantag ong inverts of ese te 
titrant sudden shor fatervais of brea, 
Gonenser, means preventing ack dlscharze 
From theedadenserand sparkingat thereat, 
Anil an sotonatie diselange devisa for said 
Condenser, sibstamtaily he desorbed 

‘The combination {aan electra! eee, 
ofan indactaucecal having core produc: 
Ing mnguetie felt and wood to present 
Iigiepotential reaion xt one ond st Tow 
tential region at the eter che terminal 
ten sna witht re earrent 
Sippy being at sud low-potential region, nnd 
fhe opposite terminal helng at sald ih po: 
fentin region, eal coll hating the pote 
therot Secresing fn constant rao from 
the one tothe otter termina, and metas 
foe nterrupting the anid ifoul, said mash: 
Sireat clot yertads wutiefen to dally 
‘change sud magnetic eld, substantially a8 
Aexerbet 

Th. An intuctancecol comprising a cory 
and a windingot eurrentconductor centrally 
SF iri adng blue in Sal, 
‘ich having one terminal wlceat sit core 
fd tho other ternal removed rom said 
fee, all the windings af the ea Toeatad 
Setveen anid. two termiaals nd said coll 
having ite potential waging per then peo 
fresively inn constant fut Mroushout ite 
fengen from one terminal to the other tor 
shal, substantially as desertbed. 

Th Tnam induetanoe-oiy a peripheral core 
or mgnetie nly, and wing Of enrsen 
onudetor within the hed of sald, magneto 
{ody mld conttetor beingwound 0 preset 


‘ cage 


its suoeassive ayers of windings snccessively | faces are widely distibuted aout the coil 
Sorter trom the periphery to the canter of | substantially ns desorbed 
the voit turonghoat the vative length of the |""In testimouy whereot £ have signed my 
‘condneto, sistant as described ‘amo fo ts speaificaion in the presenee af 
5 “iz."hn au inductance deviee, a uagneti | Lwo subseribing witnesses 
core, ant coil adjacon’ thevst, sae core SSR VREAIUR: 
presanting curved strfacessijacent the eel ‘THOMAS B, KINRAUDR, 
Erving thereftom fa waiteetion ava from | Witnesses: 
the oth, wherehy th lives of magheUeforee | Guo. Maxcwat, 
te leaving he cove perpendicular to stsd'sne-| Fatigues 1. Evry 
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To all whan it may concern: 
‘Be it known that I, Taos B. Kaveaape, 
citizen of the United States, and a resident 
f damaica Plain, in the Commonwealth of 
5 MMadsachusets, havetaventedanImprovereat 
in Tnterrapters, of whieh the following de= 
scription, In ennneetion with the accompany 
ing drawings, isa specifestion. 
“iynvetion itn improve i ner 
so rupters ai has for ts object te provision 
fof meats for obtaining a quick. short real, 
‘the meaas for obtaining he same, as here 
‘host, Being mechanical Tn other words, 
‘he ob ect of my invention isto eats areal 
15 forthe least possible me and to keep the er= 
cult closed the longest possible tin, and to 
Accomplish this result it Ie necessary a fe 
fs posible to do aeay with momenta, a= 
ing wolanmertebach, but proidings Mek 
20 ing device operating suit the tension of & 
Sting’ suddenly released 
Tn my Patent No. 62,848, dated April 13, 
1st, Tlave shown and described. a apani 
zap" compose of plates one of hose fae 
25 Hons eto nesivea condenser deehange when 
broperiy adjust, ane one of the objets 
Of tho present invention ito obtain certain 
Of the tivantages of the aforesi construc: 
Hon by ene ofan interrater, and ob 
ye tain the same by Taving the separation o 
the electrodes so brief andl sudden thatthe 
‘movable electrode returns justin time to take 
theeondonsor discharge unl prevent the curs 
{ng back of the impalseor waver the eon 
35 denser whieh would otberwiso take, place 
through the induetanee-oll but. which yr 


having the break short snd quiek fand the | 


mute free of mmomaentom) permite the gap to 
lose intinve odiree the conenser discharge 
4p theoogh he primary of the induction-oil, and 
‘te break oF gap can be so adjusted acto con~ 
ine oF rele al the condenser discharge 
as fast as conveyed to Ty thereby peeventing 
allstazing back, and heneesecuring the great 
4s tntaeeny te primary. 
‘Various other advantages and further con 
strvetional details of my invention will bo 
pointed uc an the operation thereof wil he 
Folly oo forth inthe course of the following 
se discription, reference being a lo the acon 


panying dewingsn whieh 1 hae lasted 
2 preferred euboriment of sy inveution 

Ynrthe drawings, Figute 1 isa sentral yr 
tical stetion of one fort of toy interrupter 
Fig. isa top pi thereof. ‘Fig. 38a free 
mentary view in verti! erasnction, taken 
trib angles to Fig: 1, Fign-d and are 
Fragmentary details sinilar to Pig 3, show. 
Ig respectively, the interrupter to postion 
sliver anf poston Jat 
fansigg « bredk, "Fig. € 0 diagrammatic 
Siewsowingthecircutconnectionsforwhic 
toy interrupter is partiulary adapted, 

"Th main prieipie of my intrraptor sat 
he rele feaused by a trier proplled by: 6 
a laddnirhio pring o by alae 
means, wich causes the save to give ahaa 
izle ow, ip twcvrenolving 
‘ies, the ot interrater employs « 
Swinging lumeror momentum device ad ie 
practically fimted ins operation tothe nox 
‘enum ductoft weight and thievery weight 
tho renders Sts action necesarly stage 
‘which is further ipeteaced by Uacaetion of the 
‘lectromagnet, which tends to fold tho ham 
‘ner until desnerwias faving presets 
touch tnyineenton wil eeayanderstoud 
Fro the fllowing brief dserp on 

‘Mounted m suitable bse «isa fo plate 
‘or support feria shown as a cup. reained 
iy pont of and shouldered stot engage 
he upper end of an oil well or cup in 
‘which heseparating costact orclectrodes are 
Inoanted 

“Ks herein showo, the fixed electrode 3 is 
mounted ina eronebar i, eatid Uy two op 
Dosite rods or conductors #7 and te nts 
ble electrode is carried bya rod lie 
Tngls' mounted in a erosar aad in the top 
Ps tf condctrtres or copper ais 

Dbaibg capnacted, respectively, with the 
electrodes band tothe rads BA "There 
‘iia a shoulder or bead Bat ies upper end 
tale normaly eld in contact with eects 
Phy asprin 2, whose tension is rested 9 
{ya thumbscrew Beneath thelial Fis 
etiker«: abown asa fight platosmetal arn 
bite alae and ing rare oe 

alta spring & whe Venston fs regu 
od ys thumbscrew "The striker 1s 100 


cf 
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freely movatle toward and from the head 
apiece of fel or olber eushoniny, material 
BP being interposed for losoniny te noise, 
‘and ‘the en of the suid striker project for 
Wand Toto the path of an actoator, herein 
shown tna shouldered eam A nwnnted onthe 
tenia Sneath oe nd 
‘exreying at its oppasite end i drive wheel oF 
pally 2. 

"As the cam rotates in the direction of the 
crow, Pig the parts frst asume the po- 
SiionShowp in Fig syringe beingstrongly 
tompreset aed steer « moved. Dace aay 
From the heal? of the ovale electrode oF 
slectrede-carir, an thereupon further ro 
{lon ofthe cam pormits the striker fo expe 
from the shoulder ¢ thereof, and instantly 
Spring ¢ causes said steer to dager a sul 
Alen und severe blow against the head which 
Instantly separates the cletrodes; bat as the 
{ores of the blow i spent sh wary moment it 
Strlesthebead thorebeing no beat swing” 
‘ng hammer or momenta device tbe blow is 
sven entirely bythe suldenly - released 
Spring, or, i other words, the mechanical ae 
{tater or Gum operates the seer does 
‘ot liver the blow, but the latter is brought 
‘boat entinely separately from thocam by the 
Suddenty-released spring. This will et to 
‘pen astronely spring closed pir of contacts 


tisk eonkdboc be opgng even bent | 


Fammer. and rat it will do so with a qui 
‘pes and to such light extent tat the clos 
ing it almost instantaneoos, and thereby sc- 
fomplisies the short break a que eloing 
‘whieh isthe prineipal objet of the invention. 

‘The chatter or pois of the contacts or lee 
trodes} J upon each other, duct the stron 
ction of the spring , is objectionable, a 
Thave found that st canbe almost entirely 
pgetented by proving the suppertingstol 
Bort eee wih awl 3 ing 
‘inst s.cisbion, shown consisting of 
eres of fel das, aaine by 8 emer 
able cap O° in a casing 9 supported on the 
idler side of che plate So that asthe blow 
‘of te movable electrode is delivered the noise 
is asfectunlyprovented, 

‘The operation of my invention will farthor 
beunderstood by reference to Pig. where 
stl ese, ha the nerrpter 1 cn 
fainod inthe iret of a prtary p of an it~ 
Aluction-ooil, the other ead of the primary 
leading to a inductanoe-eoll Band thence to 
source of energy Dy condenser C being 
Inserted aerasn the ciealt hotmean the ine 
Stance and tetera.” With an 
fold interrupter operating inte aboxe stems 
the action woold necessarily beso sluggish as 
to obtain litle eficiency, te discharge from 
the condenser suring Dusk through the 
“inetanceeotls daring the rene or period of 
‘pening of the electrodes; bat hy Penson of 
the extremely short end quick Drea made 
possible by my interrupter hedischarge from 


rroas 


the condenser erosive iy the movable lec 
Lele jst antinori nck int loved po 
| so, ‘adhs operation repre ao ato 
Sots conn srg eft 
ih delicerd ES 

Inthe prefered formofiny apparatus which 

Lave dasribal above. the am releases the 
| ster cn a ach tation, the fore ofthe 
| iow ting determined by the adonmert of 

the tiber spring and he striker spends 
its force agalost the shoalder or end Pde 

Iivering. te Mow, however, agin Re a 

batter Ban fst the spr Orestes 
the sontaes to closed pontlon. In cee 

‘onde the desired ntaneeicknos of sores 

mnen is duet hefner of the contact and 

[Respring an tothe fac thas wn te in 

iighterfer hs delivered is quickie low 
iC atanty parts wih ts fore, ere being 
othing to continve it peling movernont 

{aS woul bo the case fe wore weighted Hs 

‘iasmmer aad therefore tho esl tbat the 

font nore of testers spent aginst, 
the colace-hea the high-tension spring of 
the Sater lsee tho sontacts ual The 
periodieityof movement thereof maybe res 
| Kini aljastngthe esion of the spring 
| sStoinnrodaat tc open trea corto 
fete of he forward wave or iaof 

“ts the electro eturas to lose psition 
suit sie apne the elaivly Be ope 
tact th nso taken np oF gosorbed by the 
Sn-icening fot des 5h are re 
isla iy the ofa cain 

Te wil le anderstoad that T ave shown 
mee one the mang embodiments of we 
toy intention fcapabo, te presen erboii. 
| ont beng well wnptd to cgtionous an 

Hard sage ut do ot iter to itm 

Sell tthe cousteutional deals erin st 

Tov, exoopting a otherwise roguize in Us 

china. 

“avin described my: invention, what 1 
| claim ar seve and ese to secure By Letars 
| te of Ted Stats oy 
ONS An interrapter, comprising separa 

conta, mines tending fo mata Chem 
| owe, a striker for momentary operating 
| ny iteling enn orimoarting ete 

ing movement to sid striker, aed ty Ine 
Detdntastator terete 

2 tn ntrrupor, comprising separable 
contact astribe or suienty moving neot 
‘Sit tones sod a mechanical actnio for 
‘Speratng sai srr 

"kan interrupter. comprising separable 
coniscts,yaldingrmeansformaiisinngtiem 
tego anspringsmpeled mean for momen 
tary Separating sil contacts 

“tan"inteerapter, comprising coprable 
coniastseing means or maining Oem 
‘Sova eke ving is tiring ed thin 
Si ight forrolocing tenia ests to 
Imnintm,aspriny aaple to be compressed 


9s 


7 


‘rot 


s 


and release for causing sid striker to sepa | the other of sul eontacts for bearing wyainst 


re said conttets by. the force of is Impact, 


nl means for releasing sald spring. 


5, An interrupter, comprising separable 


coniaet, a striker bang thin, fight ste 


Ing ed, means consisting of a released spring | 
‘sudden striking ttmpabse to 

separating anid contacts and 

‘ans for instantly countonneina the se ara 


{or impart 
sali striker 


Ing effect of said ster and losing he et 
taste 


An interrupter, comprising separable 


contacts, a strfkar, means consisting of aro 


Tense spring for actuating said atrikerto spe 
rae sd contacts atl ab opposiely-ctin 
Spring for instantly closing tae contacts ths 


Separate. 


T An interrupter, comprising. separable 
coniass, a striker fot separating thom, and 8 


feamvacciator for operating sid striker 


‘SA inerrapier, comprising separable | 


coninstn, carrying monte fr one of sad 


ets provided witha shoulder or heady cosh 
{on on the ingerside of sai bead snd wspring 
Inplledstrer for acting against said cash 


fot to separate sa eontacts 


An inercupter, comprising separable 


ring 
Impaled striker for acting against sid ens 
fou to separate said coutacts an a cushion | 


‘iim ere deed eso 
Sree al ent 

11, Ao ierropte, comoving epuabe 
conti que seine mete actos 
Se Sl et un at ann 
‘Ret forcing tno 

ei neuter como sare 
conte quik seerng mets eactoe 
Se chal wnt af sendy 
Mentoring mas ofa 
| Seco of se a ak rere 
fGereccling the doing inc of i Sn 
mae 

SE an inkruptrcomoring spare 
conte (REE wap ane ete 
SM cada oat "an enon 
et fo ell ena aac ol 
concise doa sl cota, 
fee ghee acloog an tn 
‘adetng moans 

1H ltElnatonvithan indir 
ant ones! of tntterrupn mea 
Sctlecices ure naneag co 
ingame theetorfor gag on dee 
raed en mn cao shrs oye pera 
h.tpeting mens eal ets 
| geal colts perfceie’s norentat 
{Srocae and traneait ce ful condensor dl 
urge 

Tinie thera Tharesgn my note 1° 


*” 


bearing aginst the outer and of te other of | this epetication in the presance of two sub 


suid eontaet 


10. An intorrupter, comprising separable | 
contacts u surker for moving one of thems, | 
fishion-holder provided with sou-deadene 

folding material, andl nieas carrot hy 


ing 


| serhing wien 
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SPECIFICATION forning part of Lettre Patent No 893,812, ated Dicer 21,1697, 
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Mo ald whoms tt may concern: 

‘soe Engwn that lyons ORTON Kx. 
RaiDs, of Boston, eobnty of Sully State of 
Massadhusots, Live invented an feprovee 
‘meat in Apparatts for and Method of Co 
‘orting Ways into Light for Photographs 
‘Prrpoae of whieh the following desetp te, 
{etapa wit th gedomfaying tra 
Ings, is specication ike etre on the 
{Tring representing ike pata 

“a the practical application of the oa 
““ttoentgen*or 3 vaysto photography es 
tially connection with strata! ad tho. 
foztal Investigation, ibis desirable nh In 
{ed esmaial thatthe photograph shoul bo 
titen without extrome delay’ fn many i 
‘tango tho servi of the enthode:ay ie de- 
Sted to locate a patomasion tr 2 fore 
Subetance under eieamslances when thelife 
St the patontwonld beseriosty jopardiond 
by fatigue, 90 That eis of the frst tnpor: 
{ines that ie rrultaosttavergaton sal 
‘beware in the very shortest tne pole 
Xs at present david however all erapap- 
Darata requires considerate time of expo- 
Bre, a5 well a3 various requirements 0 
favorable conditions, de. $0 that not eoly 
Js the practical uo ofthis emackable phys 
{eal agent hampered, at it i resriced by 
tho foree of circum to thos cues 
‘hich delay make tie diernce. 

‘is tho object of my invention fo enable 
tno operator to seguro stperioe photograph 
tr sllagrap of the part Gesired In ath, 
‘Sever St fn teeter been pon 

“Tho proctesat present employed maken use 
of a plonphorasnt snd fitoreseent screen 
Sta of various materials whieh eis ace 
‘arg’ to enumerate her, his green beg 
Faccivaen anon the rmsd ihe 
photographie pata ot medium for recaviog 
Lie erressonThe result Te hae the re 
sulting pitore is extcemely waadatactory, 
Ae ta the unevennan of th serene being 
Inposable to'make n screen wit absoints 

erect thidinesndenl.” Terre 
{n'pnesng throng the thie portion prodase 
ory diftontefets on the sonia paper 
From that produced tn passing throagh the 
ihia'portin, ad the photograph ise tore 
{ore mocanndeonfased sppenvanes. Ta: 
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lacged data ofa modeation. ig. 7 mep- 
‘econ ‘om 9 sedpeed sole 8 phaogragh 
atte Yor sonvontonse of Hlaslton’ Ind 
Teele thacloclons” ies thee pur, 
Sfeithant upper prt end Soham eps 
part, eapoctivaly>the appearance of a Phot 
by ae old metnad oe my fp 

malig, thd bs mflerated mstbed en 
Tropteionnl ett Baewensthe scree 
shanhelaea 

fue apperieas by means of which T aeey 
gut ny ltventon ie extremely amply na 
foreouven ence otdesclptonis here shown 
‘compris bao or boty portion Aa hare 
Ingredeed fesecqdgen A’and conteal flood 
weonrat and walter Sconce’ ain 
Teimegoblataptedtohtsiog tows seus 
the ne ge A an protrbiyRetle 
Rytoronie 

“hr vet or lose BF may be pasteboar, 
evonie or ay hoe Ui and preter 
exible’ sutstates, and fhe entice cover, at 
fellas due surfaces ot ih nse edge 
Torta’ or ptsted nda aco ea 
ESniy proven ait enteanes oe exeraat ght 
ANY Bacitond paper 

‘On the sind peor AP he age Tupraa | 
a convrtnguttace Gy sere tern by 
Sepreononteut moans soya narrow ame 
srbyrants or any othreatable means Ar 
Shebn'in hig! dr no'8 ie converge 
Strate compres h Pont of euntoenns 
tmatogal cas for inetanc, as colaend 
islet Widget creue on 
Mtsount ots ealacon qualia, duet 
Himes, and ently and oth 
nile theron dopo ooting osm 
Haseena refer aan can 
fat: on'n paseo embod na 
os Bier abil tao a borate fe: 
sented 

‘fears gelato orany other tansacant 
ves porious bers may oo ae 
ia oft ele emannek af oer 
EGpporcand polec haczoeaingy ext 
‘ensietopnalp-tstroped niin tans 
Rito witch {reer to he ae the Huo 
sifu, hee ouna'h desley 
Srrln lnslenone tote thy ata cw. 
SU Mel aaa coneetucny keds 
ies veparate fone an bave shown tin 
‘taste iF ich denote gee 
treads ino "he eit for 
‘ng ise ant isch wtad oat ata 
thf reset lowe ohare 
‘Will eonting’c ot white vara eoltadion, 
Sr othor projector, providing a teantacené 
Sueface forthe fapeeseent coxting or compo: 


‘K'onverting-sarface such as T have last 
mentioned may be readily: made of gelatin, 
placed onaglasssivface plished with French 


Ena, ellowed to harden, and then stripped 
btfaslscommonty doneit/certan wel enown 
Docesees fa photozeaphy 

‘Yau aware that fe has eon proposed in | 


ordinary photography 40 provide the usoal 
Sonsitive plate with a Muareacent layer bo- 
‘ireon the glass md the emlston Zor the pur 
pose of provonting halation snd solarization, 
[na 1 citelnimtheseme, my iavention havtag 
nothing to do-with “photography, ae the 
{arm iepopularly understood, bt, ob th co 
Stary ng 1 do wit the Xora prod: 
ing photographs, or, more properiyy radto 
raphe, by trsoeiitied light or rays depend. 
{gingon the stomte weight the ohiet 
‘htoug mich the raya page. Aforoovee, by 
Ie et called dosrescont™ materia nse in 
ths gmalslon on the gles pate metioned 
te fact parngeapht was meant maceral Ma 
broscent in the tantigi, whereas the 
‘oroesoneo with whlch ay isvention has ¢0 
ovis not responsive to lightmai-e., to su 
Iignt—the wor flvarescance™ bel inact, 
Iteoreet or atleastimisieading forthisreason, 
IMasmek anit had already’ boon appropr 
ated by phyniclsta before tho Teoantgon dis. 
Covered mean something else--namely, 8 
Sevtainreaponelvonesstolight.‘Thomateral 
Droposed to he used in. tho” emulsion was 
ultine, the object being to do away with the 
fetinte eect of eertala faye of thespectran, 
‘herons in myrinvention quinine would been. 
rslpassleas: with nowtoct whatever, cho n- 
‘vontjon having nothing to do with the spec- 
{rum or with light rays and the abject being 
torinergaee or rather oceasion actinic effect. 

"While Ihave described above the preferred, 
tals of the mechauleat ombodtment of my 
Invention, yer do not tolend ia any way’ to 
Lust myst theret, inasmach as my inven. 
tion may be eared” out in a wide Fungo of 
‘echanloms. “Ie is obvious thatthe fori of 
‘Simost aay of the usual plate-holtors and 
oll Soide omnis tet tn photography 
‘eadapted by vorysllght ebangas tothe pur 
pages of my Tuveation 

“he patna ae oF means of suppose 
ing and ailistag ny Improved eonvortar or 
converting-surfnee fe n subordinate part of 
‘ny invention, and therefore To not restrict 
‘Rha in any reaps thera, 

aise ngral moti by walsh 2 proceed to 
take the Improved pliotograph oretthodo pie. 
{te and fnlwntei J use!ng osproree appa 
Fatus, above deseribed, is as follows: The 
‘Grooies tube or othorsoaroo ofthe vars is 
Setup in fronc of tue pave or substance whieh 
{tis desired to photograph, and for purposes 
fr ilusbrtion we will suppace that cis 80 
aman hand, and theapparatas, containing a 
sheet of sensitized paper hating it sn 
Used sarince tamed agains: the converter C, 
Asshown ln Fig-8,laplaood agatast the bund, 
[fart wih silent preaure to peg 
{ke fextblecloscre or rest Hin immediate 
eontactwith shepaper. ‘Therayspaas rough 
{he hand and act‘upon the senettized papor, 
‘whieh may be superior bromtd paper oF ober 
xtreme” sensitive paper or plate, noting 
tieroupon in the-aswal manner, 50 tad Cs 
appamias were not used the appearance of 


» 
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the photouraph would be aa is indioated in 
the lower part or wrist portion of the photo- 
{raph vepfotented in Fig 7. However, the 
Someta Crecives the rye which ec 
fnd'sots up an Interwoluetlar aation oF gl 
{eto if mayo sd to cover hase 
age fit lightegiing rays, and those tx Yarn 
ace or reect the browid surface, or De. 
hhapetiisinny be stated inmoreaccarste etme 
Dy siply-aapg thats elafonees te Xray 
‘hd thereby’ produces an intousled etede, 
teh ae is nafented in the appet portion of 
Fig 

‘Por th purposes ofthis patont It is uanec- 
cecsury fo cuter into a discdssion of whother 
this notion ie chemien! or physical, ‘he of 
‘ect stat thesame length of exposure whied 
Isgiventoproduco the indole and obscure 


Tower half Of Vig. 7 produces by my method 
20 and appaeatus the auperior ait) dedaltely= 
Getailalapperportionafead gare. Inother 


‘words, the deta of dafnition Ts heightened 
find effeete of the lights and. shades are 
Stronslyneinforeed or perhay ated, 
sn forthor resale blag iso Ghat whores 18 
‘ho ordiaary cathode picture eregularties 
thickness snd contour of the bones are not 
Troughton, ths being erly shown i the 
lower halt of Fg. 1, by my’ prooass tho pio: 
togeaph closely ropresonts all the details, 
not only of prod shape, but of diferenees 
In thioknost or general shape, wd also a0 
otter remarkable results thatthe peta or 
Pistogeah whieh when vowed by reac 
fight Spywars as shows in the upper Might: 
‘and pate of Fig. 7; in which the fash of the 
hand fs sereoly dlceratble nthe slightest 
degree, Yet when Vewed by bola ibe pho: 
tograpic between the observer and the dhe 
the details of the flea are eloaly disarai: 
‘es ssh i the laetation ofthe fore 
Anger and shot, Pig. 1 

"Not only isthe fret or effect ofthe X-rays 
con the photographic Alm or senaiive snte 
‘Stance thoreaged be reinforced by my method, 
fsaboxo explatued, but, what i poehaps of 
Sl more importante, tte photograph repre. 
Senta with abwoluie necuraey the variations 
of eon the fe or stance be 
{ng photographed and whoce intemal com: 
Desiion and arrangement tts desire. to 
Shay," Tals sof extrome valve In saying 
pathologic moditeations. Furthermora, it 
‘Brier co yet as good rests us have heroto- 
fore boul atiaiued.—that le to sayy sch 16 
‘elleasare ndieatedin the lower past of Fiz, 
FEAL rot mecesary by my method to give 
‘heavy th length of exposure whieh at pros. 
‘at reqeited, they euabling the pbystlat 
‘or sangoon # thilan this remaskale agent 
fn Gxtromoly rica cases where otherise 
its ee onl have been tnasranted, 

‘fy metiod as above outlined directs tbe 
Cmaps agninat am aboolutely even and oni 
‘nm mutneot th convert or oreent 
inateriat, the rays prosumably penetrating 
Uhissubstanco toa ufo extent and the 
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by obvitesal the disastrous and unseontite 
ale of the old proce, hel reqs 
the Xa te paso soren of no 
Serly oveqaal dousty and trregaae sta 
‘tone ade or the other. 

By tn “oresrocauraee” rane 
verton as herein sed and employed in the 
‘aime Tao nt restrict mg invention tontects 
) slay soled Sdreent eal ae const 
{ing tho ative ingredient nor'o any acta 
conversion oF transformation ofthe Scray, 
| fama intend otntadeay homie 
jem cect ns 
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Rec Spec nan 
SSS ont 
cea es A! Ite 
1a ene eh 
See Gatereancied ind 
ree let cnme te 
uae 
ce te ttt 
gagiicalartctiactan gt 
ee eee 
stantially ns described. a 
A tna twang 
sete emanate 
gg akeraiee stated 
an Xerajroonveringsueface, and laterpoeg 
Scie ruaseaiarcesta 
misuse sete aue 
elena tei 
svissooree se 
speed ai oee 
fulmtcaoutnba gece 
Sete SROs 
Ieee 
qiatiocey ae ap ote 
2a a at tn 
inl unio an 
ad 
TS ru gr tr om a oy 
costing Ss 
suka ohe'ei sep 
COU aaaimentir 
ee ee 
| Et vie ‘ctinie light, substantially-as de 
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7. A fuovescent sutface for X-ray work | ing a gelatin vole and a substance caried 
comprising a thect of eellulold, and & hock: | thereby enpable of transforming the favisible 


‘hived thereto contsiaing wintetal eapac 
a of transforming tho tnvisible X-mys Ineo 


5 Rotinte light, subatantially as deseo, 


S.A fluorescent surface for X-ray work, 


‘comprising & shestof colloid, and a compo: 
Silom of gelatin anda substan ated thane 
twitheapable of transforming the invisible X- 


vo Faye into aetinie Tight, substanttally as de 


seabed 


‘3. tn X-ray apparatus, «surface, compris 


‘Ximpe ince visible actinteHghtyoutstantially 
2 deseribed, ie ae 


‘in leslimony whereof T have signed m; 
‘ate to ths speottetion in the presence of 
{vo subscribing witnesses, 
‘THOMAS BURTON KINRAIDE. 
Witnesses: 
“Jon ©. Epwanns, 
Gao. sawn 
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1 alt whom it may concern: 
‘Beit known that I. Tones B. Kawnaron, 8 
sition of the United States and aresdent of 
Boston, Massachnsott have invented an fon 
5 proverent in Portable High-Frequency De- 
Views and Vaouur‘Tube Stoda of which fs 
{following description, in connedtion with the 
‘accompanying drawings, is w specication, 
iff eters om the drag epronetig ke 
aaa for oabl 
i invention in an apparatus for soabin 
1 vacaut-tabe othe like to each the, ihe 
Sst efieny” in onion with high fe 
‘queney currents o ential, my inven 
1s ton being partealarly fotended for ther 
‘eaticl purposes. 

“The transmicion of high-potentia currents 
slong long conductors isvery wasteful For 
instanca io tho ondary state machine the 

20 transsoon from the warbine to an X-ray 
ie eo of esol oer, ty 
Der cent, and iis well kown that hh 
ential carment in very dificult to ean 
‘without s great los by atmospheric eondue= 

25 tion and tis i ll tore teve of lighefe- 
‘tue alternating current, the diicuty be: 
{ing greater, an fence the waste of current 
frente withthe strietiy ighsfroqueney cure 
ents of tivduetion apparatus, ‘The fos, and 

3° hence the difieulty of transtoision, inereases 
vith the jnerewse of frequenes, s0 tht. 
Therapentieal work (for which my fovention 
{spatially adn 


telly dloipating, dhe oatpat 
Eek reata Rleenamey® area 
40 tas falls far short of prodclog proper igh 
frequency reelta." Another serious cbeetion 
‘euulting from the transmission of this high- 
potentntcurreaboverlonscomactorsashere= 
{oforenecesaryis the danger tothe patient, 
45 apparats, aod operator trom, Ut: heavily: 
tteged. conductor wives, tad hence requir 
ng aveat sill inthe 
Sant nervous strain upon te operatoria do- 
ing eo. 


sntioned) | Sei 


Handling sea on | 


My invention hue for ita objets the abviat- 50 
ing of theaforesiddifieutioe and objections 
Dy providing nn apparatus whic ean be op- 
trated without any’ danger to Use patent oF 
Antlety on the prt of the operator requiring 
Atte ski or tcaineal knowledge in ts use 
working with very slight dissipation of ear 
rent a at the same time not being ableto 

Ylown or give. ott with eaelos 
ding. | Besides, my invention provides w st 
Derlor earent aad fsattrctivefn pearance 6 
nd convenient to manipnlsts 

‘Seated broully, may Invention, so far as it 
‘alates tothe avofdanne of los of eyrrent r= 
‘Silein mounting the Xeray tube devel on 
the secondary iael, dhorehy elitpnating the 65 
‘uta conductors inasmuch as the torminals 
of the secondary are ret connected with 
| teterminalsot the X-ray tie, a eae fee 

bare of my invention which resides nits con 
| point pri cans fe operating he 

high-frequaney induction devica =i thei 
| ein ena ov he ike die 

taneo from the high-frequeney generator, so 
that all the heavy’ portions of the apparatus 
Fetmain stationary, while th induetion device 
find tube are mourted together for direct use 
‘wherever required. 

‘Other feats of my invention and the 
riows constructional details of tho invention 
[ite embodiment at herein shown wil be 
pointed out in Uae course ofthe flowing de- 


Tr the drawings Inwhich I hare shown se 


file of tho apparatus a9 shown in Mg. 
ig. 8 isan enlarged sectional detall showing 
{Mfsonirulona ens of te toatiso! ta 


pparatas. 
"This invention relatestohigh-frequeney ap- 
paratus of the most advanced type, and By 
{he terms “high trequeney™ and high po 
tenkal” as herein used T refer to eavrents 
fapable of pralucing a disruptive or brush 
Gischange ito the ir from spherical eles. 
| trodes at Teast one inch Uo one al -cnesbalt 
[nck fncitmoter, on, define otherwise my 
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‘invention relates to currents which cannot be 
Se ea ot tbe ws aon) 
‘ver acondaetorwire, ascommonly practic 
With ordinary corres, but will disipate 
Xhemeetves ine alvin spite of any’ sua ine 
ulation. "This high-frequeney high=poten: 
T ourrent bacusge of the fopossbihty of 
‘conducting it hs heretofore een inepable 
Stpractial od seo for sc por 
Doin as thse hereinbefore mentiooe be 
Ee alia entirely fost Te the i betone 
‘aking the translating devin, atthe pe. 
{fen for example) sid ditnpation being, 
Inoreover, exeenlingly dangerots to the op 
fralor; and iets the objet of my invention 
torrnder evalable without danger or fons of 
fcrvent the kindof eurrent wich T have jst 
Aitned. Ihave suceseded insoearing the de 
el reaul, not by rendering the current any 
Store tranaisle than befor, bat by op 
drain the escetil part of the, npn 
Invsuct manner and providing sich consrac: 
tion thatthe excoudaly high frequency ad 
High-petentil curren with isatetdan dus 
igor a diffenity need noe be transite, 
fine i develope iret at and in connection 
‘with the portable translating device operate 
By'tstattonary and remote generating source 
Comprising the heavier and tore cumberome 
bortions of the apparatus, which are capable 
St transiting without danger tote pore 
‘hie perion the proper earent for opera 
the iter to produce the dangonons sod nom 
rps cron rat dee. 7 
high-frequency generator or soures of 
bighsfrenueney eurrent mag be of any wahl 
‘rprelorred kad, being hersina 
{hy ropresonted as compris 
‘Av wansformer t, condemer sparezep & 
ite later being indented ax of the Kid cone 
tained in my application Serial No. 308,080) 
From thir tours of iphfeqwency eter 
Conructors aa! lead tothe "tabestand fey 
‘whch term Tmeantoinlude any device eat 


s Tring the vacuum-tobe oF othee translating 


Glove.) As here illustrated ead tuo 
{smocinted for eonvenienee on u standard oF 
od J. Asalveady stad, the tubo-stand con- 
Sts ofa high-frequency” device, (by whieh 
ferm I meas to include any device espable of 
high -fronueney discharge,) aud, a2 hor 
shown, thisivh-trequeney devieescomposed 
‘of bro eonien! secondaries a extending eo: 
“xia Sn opposite directions fom a common 
Drimary ot ‘Theyeneralconstrgetion anda 
‘antazes of tho’ conical form of secondaries 
‘rest forth in ny copending upplietion, Se 
Hal No, 209,084, ed 
To net limit my invention oany dente use 
or eapacity, a convenient construction 
‘lider a conse winding of four tens, whose 
lerminalseonnect tothe respective conductors 
ian newindigot No, 80 tpl wosmd 
“The inses of Uae secondary colls ure ur- 
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Bellow ingalating helo sappot ad 
held together bya te-rod @ passing through 
the plates a aud. having threaded engage 
“te ends with ‘oppysite. ferrules, 
Ge only being shown in Fig. 3 ts the con 
struction is the same at the opposite ends of 
the apparatus.) whoos heads a” engage the 
ater ans. the cones thereby clamping 
‘thobigh-frequeney device together. | At theit 
‘smaller endseach coneis provided with acon 
ctor plate conned ya pia. or stp 
of conductive ital o 32 tnt pate 
‘25 for tightly reoeiving amotal sleeve or post 
‘to the onter end of which is soldered oF 
Sultaby secured the secondary-terminal 0" 
1s indented at a, within ball of insulating 
‘material. ‘The opposite torminalsof the to 
Secondaries are, connected together, ag hli- 
sated ato and grounded bya Wie 


‘The plates ach carry aframe 2 shown as 
comprising a pait of tole as sapportel in 
i plates, and end supports a", notched at 


ther upper ends, as plainly show in Fig. 1. 
for reeatigg the wacuuntabe,V Or ti? 
{ranaating deviee operated in comneation with 
theapparatus. In thedeawings Thave show 
‘one wellnowa form of Xray tube ns mount 
‘edhin tho frame 2, sid éabe beingheld in po 

‘uber straps a, congected 
fi their free ends to the supports a and 
passed. yieldingly” about the ends of the 


Opposite electrodes a connected by wires 
ie tothe ccna fo regulating te 


‘The 
opposite secopdary-terminals are provided 
‘sith hooks for quick connection sith the 
‘ramslating dovie, 

"The tuberstand is provided at ts lower end 
with « handle w, shown a sliinely mount 
tilip'w bracket B. ljestably sosured by = 
Fund -serew to asisiedclarped by athumb- 
few Bu the standard 

nose It wll be seen that, i the st lacs, 
he Xora tube bs mounted directly on tie 
hlgh-trequeney devieeinstoad of being mount 
fd ata distance on w separate stand, as has 
Heretofore en Ue practic. By Us means 
separate conductors tre entirely eliminatody 1 
Dein ecessuey merely tooxtendthetorminals 
properof the higisfrequeney dovice the short 
tistance reqeired inorder to reach the trans 
luting device, mounted aselese theroto as the 
‘shape of the respective parts will permit 


this means the energy of the, high-tre- 
aeuey dovio isnot dissipated, but is directly 
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transferred to the X-ray tabe, thereby giving 
hefeteney hitherto not obtain.” 1 the 
next place the bigh-frequeney Jevie is light 
nd portable, inasmuch a8 the beavior parts 
ff the aan are separased therefrom, bor 
{ng endiariy kept in heaxy cabinet con- 
erably removed from the operating chair 
bie, on, ie may bey from Une ron Hert 
‘By the arrangement ofthe mettanism bere 
in at forth as the preferred embodiment of 
my’ Tnvention one ‘primary serves for two 
Sonat ed also by bavi 
fries aang as shown, im which a single 
Inver offi wire is provided the lahiity of 
Sparking from torn re iy ciminted 
fl the dsebarge-terminal removed from 
the pruners, the resistanoe decreas With 
tach fort, ani is posible to get more turns 
than in any other form with & nioge lager, 
‘Sey as explana in my before-mentioned 
‘nplea coil wpoteation. 

"Tho yielding holders a peri the teans- 
lating Wevice to be turned realy withoot 
lsurrunging theconnections.ashasheretofore 
in neceat. 

‘Ks sles ftimated, Edo not intend to re- 
strit myanll tothe pretne construction here: 
Inet forth asthe preferred embuiment of 
iy Taveton a pany changes a fmm r- 

fon of ports tay be re- 
Sort to without departing trom the sprit 
fd seope of my ioveotion es defined in the 
Broader ciate heteluattor contained. Tre 
tzand my invention as broadly now in'a nm 
Ser of partienars, as will appear tore del= 
ily ie foling clans 
¥invenion has po relation in oy way to 
lox srouunay ted vies and portable 
cabinets operated by primary batteries and 
the ike nor to the induction devices which 
‘wore commonly used ia connection with or- 
dinaey currents a few youre age, but is re, 
Sted to that clase of apparalan a8 pre 
ously defined, of ‘which the current of 
Such a igh freteney and hig potantial as 
to be practically noa-transmisible for the 
‘eesonsalteniy stated, oreraumual conductor, 
‘aid current having 'a high frequeney and 
‘igh potential capable of a disruptive brush 
<lssharay as already stated 

Having described my invention, what T 
lai as ews av deze to secure by Letters 
Patent of the Unite? Siacen ie 

1 The herowideseribe meansof render 
ing the deseribod Kind of current avilable 
‘with thohighostoficioney directly atthe point 
encom nthe coment 
onary generating eonree of bighfrequeacy 
frrent with an independeodly mounted and 
{closed device capable of developing there- 
‘romabighepotantal and highfrequetey ear 
Fentof the ki described said device being 
‘apatite of hand manipulation for direct ape 
plcstion of suid oureent and connected to suid 
Sadlonary source hy along fexibiecondutor 


the second | high 


permitting it to be readily moved about the 
oom or patient without distrbing said st 
onary souree 

1 Becton withastationary source 
of high-frequency surrent, of & portable i= 
‘intioncoi operatingincomestion herewith 
{develop high-frequency high-potental cur 
Fenof the kind deseribed, anda long 
‘conductor supplying current from sad soures 
tothe primar of sid col : 

3a heh ee apart aving 2 

igh-potentialhighefrequenay’ disruptive ise 
Charge device movable wiependentiy of the 
Festot the apparatas for permiting local ape 
Dlieaton othe es. 

‘Sinan apparatus of the kind desribed, 
comprising © souree of high-frequency co 
Fens and Femotehigh-froqueney device oper- 
Sad deren rater sail de. 
ice for supporting a translating device ia 
‘lose proximity thoreto, 

r tnan apparatus of the Kind describe, 
comprising t source of high-frequency cur 

Tigh-frequeney device having & ceh- 
tel patton, ternal a the oppon es 
‘of said partition, «fame earied by sad par- 
ion transversely thereo! for supporting 
translating devise, and means for eomecting 
the latter rectly with sa vermin. 

'. Toan apparnius of the kind denribed, 
comprising t source of highefrequeney cur 
ont a high-frequency devi, a flexible con 
{Todor engaging the twos means for conneet~ 
{ng th trmioal of suid highsfrequeney do- 
‘Hee direct inatranslating device, andmeass 109 
for moving said translating dovieo and high 
Frequency devies together 

‘in an apparatas of 
comping nen of ghee 
feats high-frequency devi, flexible con 
{hetor engaging the twa, mvaue for connest- 
ing th terminal of wid high frequency de 
‘Mielrets toa translating device, anda han 
Uerestendiag fron said highcfrequeney de- 
sive for adjeting and moving he same std 
‘mG tie devin te. 

3. A high-frequency device, comprising a 
priiary,andapsirofindependentsecondanies 
Uperatel by said sine primary. 

‘0 high-frequency dovies, comprising an 
intermealiatoconrs primary. dd oppesitefine 
econdaries,operated thereby avingtbeirdise 
Bataleon rots tr sad primary 

Toe A higk-frequeney devi comprising & 
aig tnd oppo copia socom 

Th. A hgh-frequeney device, comprising & 
sonic mapbort ancy rj aroma 
peripheral grosve at aid support, 
Enda primary held in said groove. 

at A hiintnqueny deve, cmprsing 
primary, insulsting-plates‘00 Opposite ses 
Thereo®, opposite secondaries outae of sid 
plates, and retaining taoans therefor. 

13. A bigh-freaeney devin, comprising @ 
iéltary, retaining plates therefor, opposite +30 


to 


105 


~ conical sesond 


a 


Foi nding lo i ae 
16. A blefrequeny’ device, comprising & 
itary, n conta secondary operated there: 

yea teed a ferrule binding’ aid parts to- 

aguiher, sad ferrule having external and ine 

{rnl contactplates letrealiy connected to- 

‘other and with said secondary. 
iS. Ina high-frequency device, a conieal 

secondary, having a dacargeteranal con 

Seto & feral having an eral contac 

Date clectrfealy connected withthe smallest 

torah, ramoraiacoviutor. 

post futing against sai contact plate od t= 

Ings incon th ond of mil ferret ort 

{erfual wire permanently secured thereto 
Tf. Tn e high-frequency device, a onical 


extending ooataly nop | spondary, having a discharse-termi 
Dosite directions therefrom, and an axial Ue |s 


cone 
Mog of 2 fereule having ileal ists 
tteeteally connected with th sales tara 
af itary: granertigtontiir pt 
Stung agate gat contactplte an urn, 
lace the en of rid feral shor a= 
‘niga wire pertaventy secured thera im 
allo searing atari 

Toa high-requeney device bavinga frame 
mounted dietly thereon, an provided with 
teans for sori tacintbe thereto. 

Tntetimong whereof hvesignlny nate 2 
Aothisaosfation in tho presents otto su 
fering witerson 

“THOMAS B, KINRAIDE, 
Witnesses: 


Gro. H, Maxwen, 
3G. Procrom. 


No, 774,760, PATENTED NOV. 16, 1004, 
7. B, KINRAIDE, 
SELP CONTAINED HAND ELECTRODE, 


No, 174,700, PATENTED NOY. 16, 1904, 
1B, KINRATDE, 
SELP OONTAINED HAND ELEOTRODE, 


Witnesses Frventor 


Gh Aa, Fronas DZ Rinratier 
Sauces»? Adiga 


Qttorney 


ma 774,700, 


Unirep SraTes 


Patented November 18, 1004, 


PaTENT OFrice. 


‘THOMAS B, KINRAIDE, OF BOSTON, 


SELF-CONTAINED 


‘MASSACHUSETTS, 


HAND-ELECTRODE. 


SPROLFICATION forsnng past of Lettre Patent No, 774,700, dated November 38,1004, 


2 alt whom 8 may soncern: 
‘Beit known hae, Tuostas B. Krvsaroe, a 
ign ofthe Uaitel States anda reaeat of 
‘Boston, Massachusetts, have invented an Ime 
5 provement in Saf-Contaned lands Bee. 
Esse of which the following desertion in 
onvecion withthe aesompany ing drawings, 
{ef epetfntion, ike letters on fhe draws 
representing lke parts 
the tcttnent of dssuss ave rcently guna 
‘wide recognition, espe in. connection 
‘wth dhe employment of Big-trequeney eure 
Penk. One serious dfleuley, however as 
1a entation provi of ma fo 
renering te practieable to sxplay very big 
Frequency currents for. local applieation, 
‘Goeiiea ns teen the danger ee ssson: 
forty oxen teayntaton of skin 
0 of current, and another deltas been the 
Teas of current de to, the weion of tinge. 
Devic conduction on he conducting’ wires 


Feaing from she high-frequency devies to tho | 


ation, and s thin serious dideuley has ree 
45 filed in the cumbersome npparatis, it having 
itretofore been necewary to move the entre 
generating apparatus to the patient or else 
Tove tho patent ta the npparkios 
Tis the object of my present invention to 
43° obriateall thes dificalie, besides proving: 
‘apg tier ayant” 1 necealah 
‘object by proving highepotental ighfrex 
‘quency disraptive discharge device operated 
yen and roncily movable tadependeatly 
4 of the generating’ souree of the high -fre- 
‘wéney turrent, $0 that the operntoreua 
hitlate the hand deve the same ms he fs 
heretofore manipulated the usta end-loe- 
tod und cag now do 20 with my avention 
49 without the danger, inconvenience o ons of 
current heretofore experience. 

‘The preferred form of my invention which 
“iar heen ons esas for 
prolonged application as'a head-terminal ot 

45 for use above the patient, and 1 have also 
shown a form of my invention adapted for 
Short and general application and fordelicate 


‘manipulation and dial cnss of Toca ape 
plication. 
se" Ta the drawings, Figur 1 igh viow in side 


‘The value al importance of electricity in| 


| elevation of one form of my invention. Fis. 

2 ism cransvarsesoetional view there on te 
[Mino32, get. Fig. Bisa view inside slo 
} on of a modified form, parts being broken 

fay for clearness of Mistation. 

"Gre of the distinctive festures of my pres: 
‘nt fuventian isthe provision of s hani-aec- 
‘one coutitting ig eel a ighfrequensy 
fhviee, Figs. land 2 shoring the same st 
‘capable of Being moved by band ap and down 
qt stud o ered href ad a 

fl soparatly and Fig. 8 showing «lightor 
form of device for band iso onl 

T wish jt ursdoratge that my invention is 
restricted to high-feejaeneyhigh- potential 
| Current of th hud previously mentlond, by 
| which Timesm enerent of such anonmows fr 

‘tveney and. high poten thas Te cannot 
rauify be contetod boouos ofits tondenes 
| todischarge into the ar inspite of any usa 

Tosulation, tay iyention residing fn providing 
‘ments whereby tha portion ofthe apparatus 
sah i tba or moved yh an, 
(of the operator is separated from the erst of 
the apparatus and eootains within fall that 
Dortion of the winding or other mechanism 
thie soryestotransform the high-frequency 
Transtuebie earvent into the kind of ear 
‘vent which is nol transmstble aed whieh T 
Tate debinod asa bigh-fequency high-poten 
Lal disruptive discharge-current 

“On a suitable base a is riziiy secured 
hollow sasrard oh proved sith pally 
Swivel tits upper end, over which pastas 
| conde euexying'a tand-toctrade high-te 
| quenes’dovio a at jt outer end and & coun 

erbalngcesmeight acts Inner ed. 

"The electrode u comprises back pie of, 
| to which is soured at ua shal of bard rab 

tr of the ike afcontaining t course primary 

‘wont adjacent the outer taras of a fat 
| sscondary "of the form shove in ny’ patente 
| Serial No 'o13058, of Doorber 18a 


‘raboded in insulting materia stehas art 
trax a", poured therein fa melted cotton, 
One corinaly a, of the secondary is shown 
‘grounded, andthe other er inner cerminal, 
‘ebich eonsitttes the. high - potential dist 
‘harge-termins! of the secondary, i connect 
dato to.a tubular contact devies @y por 
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‘mapontly soeured inthe pointed end &*of the 
Hg trenonay device fon rsiving ay de 
‘ied form of discharge-lectrod, the shar 

of aballdlisehargecloctred being here: 
{n shorn as mounted thretn, ‘The corti 
of the primary are cgnnoctel by stale Rexi= 
ble conductors oto a suitable soures of 
lcteieal ener sbown a comprising a gon- 
erator A. of alternating current, whose cote 
‘Tvotors lad to a transformer T, conmecting 
tit a condenser C and spare gap 8. Tn my 
opening, application, Serial No, 214.965, 
have explained more af Tenth te sleaa- 
tages of having the high-frequency devies 
Separated from tho generating soutes, and in 
the presentarrangement 1 ave separated the 
Drs stil frther, tho alveroator ant trans 
Former, which serve to generate tho low-tre- 
‘quones high-voltage eurrent and whieh oo 

‘tnute the heavier portions of the goorati 


15 


Frequency currentsheing mounted prefer, 


dred on the studaed a, there bringing 
‘5 near to tho discharge-eloctrode ag prncte 
fableall that portion of thectreent wil iss 
ny tendency to disipata isu? in dh atmos 
hese by condntion, ‘Thisalso bringsal the 
{usta parts of tho apparatus directly to 
the und of the operator 
‘he arrangement a9 thus described is of 
reat importance in therapetien! work, be 
fuse ites Tt possible to vs the highest 
Frequency and most powerful and efkeieat 
curreat without deteeioration wherever iit 
‘esirad to quik shit the electra, ae the 
‘singeon can readily move the standard’ here 
sneer abot the room widow ay nce 
venience, the beaxy enerating parts being 
onneated by long eonductars tn Toexted fn 
‘eleset of other convenient place, ands the 
Operator is using the apparatus he ean ia 
Staaly adjust Une bund electrode up or down 
fr sidewiso and Tikowiso adjust the Sparlgap 
fr condenser, all without leaving the patient 
gre a epg ee 
he ek oof thehighefrequency devices 
provided with clamp a" and operating-ban 
die, said clamp belo shown as consisting 
ft 9 foe a howe at a and locked 
togetiter by a thumb-nut 2% although T do 
ot rstrict mysolt any way to the means 
Which may be provided forretaiing the high 
Frequency’ davice movably pon ie standard 
"From the above description it will be un: 
orstool that the high-frequency generator 
tay be located inthe corner of the room or 
stewhere a deed, traning the er 
tent generated thereby to the high-frequency 
dice oer the polucorsa ovina dase 
ier oF material Toss of current, Tnasaoeh as 
the fovm of the current ss delivered from the 
6 sonree mentioned is of sich wellknown chat 
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Acer that is readily restrained by the on 
thryinsalation provided with good condetor 
‘wires The correnthavinatosn detiverel prom 
Urlytohaag-leteodedt which Lhave denora 
taked the high-tequedey devices ralsed 79 
Hythe ator to the enormeons frenveney at 
Tigh voltage required forthe disruptive dis 
thange died in his lee of appara, aed 
fy invention the hiphefrenveney” deve 
ibe he eae a movable 15 
to'tho postion roqred for Ia pplestion 
‘Tho rock or manlard is readity moved tthe 
operating tableurwherover ered the 
Find device is swupw am the rod to andi 
ection, desired ans readily raised or Tow: 8 
rel “Thy for Tastee, enables ito be 
ted with w heudderminal for profonged ap. 
Pllsation, whieh wold otherwise be pene 
faliy impossible withthe ordinary spparas 
eause of the Tague resulting to bie oper: 8s 
sto, whereas by ay Invealon the operon 
{Steleved ofall fatigo and alco the elment 
of tanger, aod hence nervous anxiety on the 
partof die operators practiealyeltninatd, 
fomsntch an there are no comfutorinsh 92 
from the high-frequency device, (which have 
Heretofore constituted the source of danger) 

“Incase applcatonof the high-frequency 
diseupivediaelurgeis tbe of shoredurtion, 
‘ud especially if te application i o be with 95 
Feferenes to an avieward poston, the oper- 
‘Stor simply clamps the device from ita 
Standard ‘and holds Bin is hand tothe spot 
tlearod, Foe the Tater purpese Talo por 
Wide slighter form of eoastraction, as shown 
Jn Big. 3, hore it ill be seen that Lave 
provide conta sondary #", wound on 
fight supporting-sell a, and preferably ine 
| le hy a onter come' he ray 

{ging wound ina prinhorl ress or grgova 
provided ina base, the parts being held 
fggether in any desired’ manner a bya rod 
oe haviga threxded engagement. vith the 
Frandle and adapied to rcs any kind of 
{dlchargeslestre at fs oppose ex, a2 
{ball "This form of ind device fh 
fal well adapted vo general use and Tels 
Keel to more dalicate manipulation than the 
Heavier form of land deviees previously do- 
sabe 

Ts wil be wdestond ry invention i ape 
ble’ of a, wide varity of eminent aT 
alive’ is broadly new to provide whan 
Aevion or slectrode whieh ite! prone the 
| hrpotendal high-freaueney”eareent that 

sen the disrupive discharge delivered by 
in slectrode. 

“The corrent supplied to is hand device or 
baadseloetrode tara ighstrenueney current 
tat of ha i whl reer 
| dsngerous and precealywon-trasisiie, 

‘Me mechanism with transforms sai current 

Into the later Kind of current being on 
| tained within thoclectode itself, whereby al 

ocensity for further condtors, ad hence 
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Joss of current and danger, &c., are elimi 
ated the carreat not hel peritied to as- 
‘tm this eondition untilit retekes te dovice 
‘whieh sta be eared or manipulated by Uae 
perator divsctly at the applying-point. I 
Inte already pointe out that tho current to 
‘whieh’ my’ invention relates is not the ord 
‘ary currents nd T wish to. repeat that may 
Fnveation relates to the most advanced {yp 
of blii-freaueney exrrent know to there 
Deutial practice at thepresent day, being dsr 


Bngwished by ts abiley to produce eds i 


rupli or brash discharge into th ae from 
Spberiel conductors of one inch to one and 
‘Sneshaif inches in diameter. take. this 
teaos of denna the sbracter of hecurrent, 
alu it wil chy be understood that 
fan be recognized by various other dititiee 
‘Gatures and vineaclersticn, an accondnaly 
fo not latend to sestree malt hy these 
deitions to any nebitearyfrenteney oF bor 
{env t hare undertaken mersy to fx 


lai the il of usefulness and ind of cur | 
Fert wih suBilent clears to enshle thos | 
‘lle in the ert to apprehend with eortaaty | 


‘shat mg invention ts the dilutes fs ine 
tended to overeomey aud the advantages ef 
Teced thereby. 

‘Tam aware that it has long been common 
toomploy bandssectrodessbt so far ns Tam 
tivarw these have either been remote foo the 
‘producer of the form of curren discharged 
rele they bave ot been capable of deis= 
fring the wind ‘of Wikebarye herein provided 
for Tevilldhoefore be uerstoad tt 1 
fm nol restricted in any way (excepting as 
pected the elkis) to tho constructional 
ae ris forth a 

lying described my. invention, what 
lan as now, and desie to secure hy Lators 
Patent of te United States ie 

TA hail devi or leet for and ras 
nipiltion a he alot of aplieaton, cm 
ising u portable iclosare: provided pith a 
urrying device aapted vo be grasped by the 
Sand, tad portable inlogure adapted to be 
onnketed toa source of high-frequency ear 
‘ont, ead containing within iselt means for 
Aeteloping fost earrentahigh-freaueney 
Uigh-potentialdsreptivedschange-carrentof 
the Und deseribed. 

2, Av soure of high-frequency current and 
poral means for roiteng threo 
igiepoteatal high-frequency disruptive dise 
shange-current of the itd deserdbe stl 
tots being coonocted to sakd course bya 
Tong exible conductor and being’ light in 


‘weight and small fn ize for areving by hand 
nd Tor band appiation aa manpiation 

‘A standard, provided with a hand-sic- 
trode movable up and down om si stad 
Sleobtiningabigh-feqoeneytndaction do 

“Ea portable santas or support, carey: 
| ing’ digrasive dischange-leteode prose 

swthin itself with a high potential bigh-fr 
tenes col 

‘A porable standard or support, carey: 

disruptive divehnrae-electae proved 
lta cell wi highe potential hte 
{tunes col, aid electrode bing freely mew 
atte by na with relation co sd tude 

An electrode, containing an induction: 
coll a hollow support therefor, whieh sid 
(Saale ra ore ener 

Seg socane within ail sport for sk 
slectrode 
seh hithstoayenay inion devin for 

erapeutical work, comprising” porable 
Sanda fandleccrofe soptaoing ete 
Frequency” high potential det = col, 
mounted morably onsaistandar, anda gen” 
trating source coprising a source of afters 
tating current, transformer, copdonser an 
taslegan, the ates two ng sua on 
‘id portable standard and havin shor con- 
ection to suidimtteletroe ac sa an 
former and soaree of stoma earreat bo 
Ing remote from said standard 

A high treateny indantion deve for 
therapeatical work comprising portable 
Nauard, « handslectroge containing within 
Stat mean for pracing fom an oeiasy 
fsh-frequener current. 4 Highsfreaieney, 
High-potential disruptive dsearye-curents 
‘condenser andspark-gyp in theesroat there 
ff mouated adjcent thereto, and a retwote 
soir of corte teeor ning tan. 

‘rb an apparats in the kind described, 
stationary alarnator and traasformer lor 
Si eae cn ref he spat 
Shida bigh-frequeney” transiting. device 
tacicgap ad condenser oral close to each 
‘other connected by short conductors for op- 
ratio in eomtetion with ak remte ale 
thtor and transformer 

"urtitnonywhoreofThavesiqued my same 
| vtisenestration nthe presen oto au 

Seniing witness 

THOMAS B. KINRAIDE. 
Witness: 
‘Gon H, Maxwexs, 
EG, Proc 
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No, 684,828, Patented Oct. 22, 190 
T. B. KINRAIDE. 
SPARK GAP REGULATOR, 


eparess Lrevereton 
Ctund. Ellen Deane B Hirevectte 
Mg me A Qaue. JF dud, Freer 


Unrrep States Parent Orrick. 


‘THOMAS B. KINRAIDE, OF BOSTON, MASSACHUSETTS, 


SPARK-GAP REGULATOR. 


'SPECLTIOATION forming pect of Later Patent Na 684,828, dated Otsber 22,1001. 


Zo all whams ib may concerns 
‘oit known that L Paoaas B. Koxarpn, 

f eltsen of th 

Boston coon 


Spark-Gap Regulators, ot whieh the follow” 
ing desea Ty cobaetion wih the aa 
ccompansiag drawings, frm specification, 
Tetters on the drawings representing’ Ike 
pats 

“The present uvention isan automat regu 
lator fora spar gxp, and te particularly tn 
ended for regulatiag such a Sparkgap ts is 
shown tamy Cnlted Sates Patent Nor000 315 


15 datod pal (8, 1810. The spark-gap shown 


Inthesad paéot comprises two pate O 
[Poste paelleldschargestrineos and meats 
or moving ove of eld pates toward and 


‘rom tho other, seid mena belng operated by 
Shand lover horizontally pivoted atone side 
‘et tho spark gap, eo thst upon turning sald 
lover in one direction the ait gap ot dislee 
ttle willbe tested and by turning aide 
ver In the opposite direction it wil be 

‘reasoa. “This spassegap haw proved to be 
fa exceedingly important plese of apparate 
‘nth Tigh-poteatial system eet forth a my 
Patent No. 023,210, granted April 18,1890. 
Duton sesoant of the eoutinual oxidation of 
the adjacent susfaces ofthe places i opera 
ton the atperege-diarge, which its one 
Borge thie vino Wea worm, te 
athe fo vary, dao tothe changing resistance 
caused atid oxidation. Accordingly 1 
Shas beon eesseary forthe’ operator to kes 
constant vateh of the apparatus and male 
{ain the plats at properdistanoss by coeo- 
sual shitting of the regutaing-banale, whieh, 
however, is not ony nborions Dut exonot be 
performisd maucilly with the exactness often 
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ch i slag 
See eet 


4s 


| 


will appear more fully in whe course of the 
Folowitg dotaled deseripdon, rtereace be: 


ated Sates, residing at | Ing adhe accomploging drawing tn 
ot ifoll, Sint of Massa | which hao llastated a peeforrel ft of 
seus, havo farentod ak Tuprovement in| wy veuton and the ator 


ss 


i be move p= 
ealely defined In theappeaded chats Also 
{ring apart o tis apetteation, 
nthe drawing T have shown my invention 
party dagranatinliy and Targly Im top 60 
an Fo 
Patents tntinated,myinvoasion rates 
partieatany to the spark gap, but also be 
Somos an important part te aforesnid 
45 
raving the main iret or condue- 
torts indented Ay contaatng tn series 
Induetnncecoll 1, condenser G, interrupice 
D, indaction-ol or other translating devlee 
pgp G, theater compan ae 
Tore ful in my fest mentioned 


» 


Dlent, lower a 
er pio rest 


upper Bates ¢ the up 
a0 aljestale supports 
Fraind the Tower plato vesting on a support 
cari by raking iris gs Pte 75 
Gitepeting in oh ange bythe 

iftrented end" of & Fopuleting-aria 9" 
pivoted at a as contalued In sald pata 
Tite nem is prolonged ands provided vith 
‘score gor afmatare gor both, arranged 80 
{o'be altratod hy a colt or solencid bn 
foe with the main line A. The nonin 
Coit is preferable, and I doom it event 
rth aldroating urvent,athoagh the at 
Iractve induence of the taaineurrent toy 
‘oobteized in various ether ways. Tn cote 
Moston withthe arti lato af the 
toil 1 provide a duahepot or other dove, 
Aud a regulating spring 8, controlled hy any 
Satta means anby a hows acrew 3, oper 
‘ing In oppotton to the cl 

Til bs understood et, many changes 
and subetiuations within the well: knowa 
ange of mechanical and cleetseat equtva: 
‘ate nay be resorted to within the api of 95 
tng invention 

“Tie operation of my improved apparatus 
ani aystom is a follows: When the current 
{passing narmalty throngh th ine Ay colt, 
‘td dsehrging from the condenser Gacross 102 
{he spare gap tthe esperage and vol 
‘with de regularity for whe the spn 
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ap and apparatas have been adjoste, the 
Fabs jung untauooeer by cael, 
{insti ad aton of hac Bearing 
tomtiatie the eetnof each ote a2 
tiutesaod maintain an equilibrium. fg how- 
sven aniuereued urentordacharg shout 
foray reason see i goleno 6 wll 
aatly attract the lavor 9 thereby opsting 
the apark-gap, sald movement, however, Do 
Ing totarded hy tho Gashcpatywhiah servos 
{roy to prevent an amd opening of the 
fare: papy which. woahtathertag ore 
Wien theeurront “alls and would, there: 


“fore, produee an opposite irregularity a the | 


ts dicchargeastion at the sper gape attrac 


tive infisenee of the eelenoid te lessened, | 


thereby, permitting the sping S to move thé 
over gto ns to close or lessen the gap De 
‘Uwoen the plates 9g Tn this manuet the xe. 
tlom of theinduetance-coil snd condenses re 
tmaintaied in normal cooperation or, tm ather 
Words, the eantenger fs ened fans (0 
Alcehageat the precise msiiam eharge for 
‘whieh the spring S, cooperating wilh the ae 
‘atare of the soledotd ta, 

Maving deseribod my" invention, what T 
sain nainow, and ieee to eeeure by Letters 
Patent, 

1 Ina aystemof ch kind deserbed, Insta 
Ing'a mal-tige conductor, condenser, spark 
ap, anid anshasing daviecarrangod inserts, 
fnatns actuated by the evtrent of ai tone 
Tiye conductor forantomatially tatacaloing 
suid eparignp set fora glvnn discharge 

nvm tate of the Kind doveriina, 9 
main “supply eiveait, a condenser charged 
therefvoins anda sparkegap consisting of op 
posite parallel discharge suefaces or plates, 
Movablo town and from euch other, ha 


8 
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forgoverningthedtstancespartofenid plates, 40 
Anda soenoft in series with sald suppiy-cit 
ait for automatienly controlling sat gov 
ming men 9 ? 

1A shark-gap comprising opposite dis- 
charge:platen, movable oward an rom each 
Str lover for thus moving said platen © 
Shrultae supp the euront 2 he di 
hhaed by sald plates, a eatin sald elrult, 
sean eannertad with eid Tovar to bo at 
{raeted hy said coll, and rogulating means 
tending to move sald lever tn opposition to 
| fit attégetion ot saa eas 7 

“.'A spare gap comprising opposite dls 
| enarge-nlsts, movable toward ant from cach 
‘tera Tover for tas moving said plates, & 
| lteatefor supplying the current to be alae 
‘charged by sal plates, 2 enl fn ead elroult, 
moans eouuected wiih sid lover to be ate 
‘travted byeaid coll, regulating meanstending 
to move sad lover iu opposition to the attrac: 60 
tion of said co, and am adjusting device for 
Adjosting sala regulating means. 

oA spark snp comprising opposite 
charge-lates, movabie toward aa from each 
other, a lever for thus moving said platen 
teu tor sipplying the eierent to be die 
‘hanged by sal plates, col in sald etre 
fans cotectod with’ sald Lever t0 be at 
{acted by aad wo, andmenns for relating 
thy aco of ma en 5 

a tstioony wherent I hve signed my 
rate to this spect ation in the presenoe ot 
{ho aubertoing witnesses. 


‘THOMAS D. KINRAIDE. 


~ 


Witnesses 
Gro. TL Maxvwect, 
| Gko: We Grecony! 
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However, that by having a plano receiving 
‘lect "aor anit may be termedyan elec 
trode having & large fal rem eonseractad 
trithoatvendeuay to discharge sald oleotrode 
{oF eloatrodes being located atthe positive re 
‘Gomof the machine, aod by having the usual 
Etuivlike electrode or eloctodes atthe nex 
tive region of the machine dhe later wil bo 
fdr exact contol andl mata the 
oper agection continuonsly Tie general 
form of electro which prefer to employ is 
{hat Falls desertbed in my copending applicn- 
{ion, Serial No. 20,7, flea Augast 13,1200, 
yas herein show, the same hag a'plane 
face next (o the moving feld stand an 
‘Songated"radaly:extoaing apo, ae 
early shown In both figures, te ees there- 
St beg rounded or rolled outwardly ana to 
‘waraly, as is clearly shown at 0 Fig. 3. 

Ta. operation machino conctraciod as 
above explained operates as follows: The 
Positive electricity passes Invariably. Com 
ie plate to the electrode a and from the 
‘lotrode the same operation also taklag 

lace thronh the neuteslising oF thor 
altog vod the pontve cece pasing 
to theend a%and out st the end.4 an 8 
Toversal cannot take place, forthe reason 
‘hat there a altaya aided opposition to 
‘any dlacharge from tho electrode a to the 
iste wheres there i comparatively no op- 

ostion at the opposite eu a or, in other 
Mora, the terminals are provided, nespoc: 

ity forbs of rocsiving and disears 
Ing eldctrodes best adapied, reapectively, (0 
‘ecelve without dischanging'and to disehargo 
‘withomt receiving the sate ebarge. 

‘My invention fs by no means restated to 
the form herein shown, a9 Tb may bo emt. 
Dodied'in various ways all witan the spies 
nd seopoof my fovention as herain set fgeth 
fod as further dened in tho claims. Tho 
Hesse of ay iaventonts ao ett 
The parte shows, as for some purposes 
tay"be- apple to other parts™asy for 
$anoo tothe brushes. 

Haviog desoribed. aay taventlon, what T 
claim as pow, and desire to secure by Lattrs 
Patent, is 

It a aiatlo machino, the combination 
vt the plats, of moans athe seeing: te. 
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‘minal for preventing discharge theron, and 
‘mous atthe gppeltetemlnal for fea por 
Inising discharge thereat. 

3. late machine, the combination 
with the plate, of reealyiog sud discharge 
Terminals, the former olag in the form of 
Plane elftrode of eonsigersble ates substan. 
Hally parallel o ho pata, and the latter in 
‘the fofn of oue or uke dlacharge pots 

In a late machine eomptsing means 
for gonoraing & static Hold, and lestrodes 
foe Gtparatg toro a brutraing od 
for mann, basing. at ong end an enlarged 
plane tertsinal for readily eeeatng oltre 
Higraud roluctantly discharging tho same, 
haat ity otter hd termining Sm moans 


5,208 


‘realy discharging the charge recsiréd 
sia'pune tonnage 2 

Im a static machine, the combination 
with tho plats, of plane feesivingclectoe 20 
Javing ad extn arn pari fhe war. 
face ofthe plato anda eodparating clectole 
having discharge: pont or poluis next to 
the pe, 

Ta teatnony whorwot Lchava signed my 25 
‘udu fo ths speaeation in the presouce af 
‘rosubeeribing witnosser. 


‘THOMAS B, KINRAIDE, 


‘Winnestes: 
‘Goo. HL Maxwent, 
(Gro: W. Gurcony. 
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To ald whom it may concern: 
‘Be it kyown that I THonas B. Koxeate, 
acitizenof the United States, anda resident of 
Boston, in tho Commonwealta of Massachi- 
sols, have invented an improvement in Ther- 
thal Inductors of whieh the following deserip- 
on, in conneetion withthe ancompanying 
“Grains, is aspeifntion like letters on tbe 

“range representing he pares 
"The present invention is aneleetrcal eppa- 
satus for therapeutical tees, the objet there: 
ef being to produce high state of call a 
{vit unooompanted by the well-recognized, 
‘isagreeable, and. unpleasant eletrial phe: 
‘omena usuaiyatcendin the use of electrical 

ti, 

Tne dissorered that i is posible to pro 
daca peal eat eft, which very ade 
ug in dherapeutieal treatment wher 


{ng any sensation of eureent pasing through 
the body, hut producing merely te sensation 
fie Tati in rent by prove 
fng'an electric Bied of enormous frequency 
Having very low solf-nductive resistance por 
torn 
‘The structural arrangement: and further ad- 
vantages of my invantion will be pointed oat 
Inthe cou of the following description, 
reference ting hind to the accompanying 
‘irwrinas, in whie {have lstrated one em 
indie of my iveation. : 
inthe drawings, Pigute 1 is. diagram 
satie view thereof; and Big 2s a verdeal 
fzeswstetioual view taken on the line 2 2, 
Ki 
‘Thednneetion withasuitablehigh-freqneney 
eran ren dial = comprising 8 
igh-poteutiel transformer composed of &pri= 
rary o and socondarg the lata I 
foucondenser a of small atea, front which 
Tead terminals of of a sparkegap oF being ine 
erpased none or both of said terminal bee 
lng shown in 2 T provide w special coil By 
si taken neontecton wih te aforwat 
high-frequency generator, produces the poct- 
lige dheral dtr, with imporepsibte eurrat 
filet, which eopadtites my discovers. This 
foil Bas clearly shown fn Fig 2, in sehich T 
se lhave shown a pratieal working size Unereot, 


+s 


trerelaggish conditions exist without produc: | 


ing | reddening of th 
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| consists of thin wide ribbon of suitable con- 
‘toting material, such as copper, forme in 
‘wool having large diameter nd few earns 
Por practical purposes T have found that a 
coll about eighteen inches in diameter eo 
posed of five turns of ribbon one iach wide 
Used i connection with aeondenser of small 
‘apaclty is very efficient for accomplishing 
the tess which T have discovered. Sele: 
Able harsheletrodes are connect tothe 6 
terminals ofthe coll ss near to the condenser 
‘5 convenient, as indicated in Pig. L 
vase the terminals are grasped by the 
handsof the patient, of other forms of elec 
‘ores are sed they are placa pon the body: 95 
mapa i ay wanes desired the 
city, the rorult bing that a goat por- 
Ieating heat effect stiles the portions of 
the bods adjaceot tho electrodes o@ without, 
hhowerer, boing: accompanied by’any of the 7° 
Alcngrerable ana Tn some instances dangerous 
‘lectseal effects which accompany the onde 
‘ary faradie current. Thore is no paint 
Spark apd no danger whatever feo the cur- 
ant, co that it eau bo safely appli wit a 75 
Sponge without any danger of" bat effects in 
‘onoring or apply the same in a wet cou 
dition. "The enormous high frequency pro: 
Huey this special eof! produces «Dom 
Dparcgent inthe meleenar structure of the 8° 
tissues, resulting in mechanical hoat eee, 
tnd yoU as tbe resistance por turn of th eo 
Bis extremely low in elf induction, there 
being searenly any rise in potential fro turn 
tour, thers ig no appreciable elctee effort 85 
presale high sta of ell ativigy pro 
‘Sveed by this apparatus tunitests esol? In 
rious ways—esy for exampl by the pro- 
Reon of aay’ on the ace and the 


ss 


donot inte to init mysetto the proce 
form, proportions or arrangement bern de 
sri, ait wil be really understood by 
‘hose sled ithe art thatthe invention fs 
capable of wie aro of eoaiment 
faving deseribed: my invention, what 

claim co be new, and desing to secure by Let 
fers Patent is 

4 Adevivs ofthe kind deeribod, compri 
Inga Soureo of high-frequency currétineliud- 100 


os 


nga condensor of small capacity, an cil | ng a souren of hah-frequeney current ise 
: th, eonsatngatfwtorosof | res witha coil af lange damon nd few 20 
eran extremely ow seenduct| tr coms o a we, thin Hdbon co 
stor 
rept tein dm comri | 2 Reroot he nd eed compen 
ing a sour of hiah-freneney corer, ines | ing’ souro of hgh trequeneyeurtnts 
es with acl of low Fes "vith a ell of large diameter, fo tara 
snow al indueiveresstanes poy brn, ad 
Shelectloconnocted cach tena of ad 
ing'a highfrequency generar inlding| Tn testinony whervof Fhavesiguedny name 
censor ofspal caput, anda coil of large othisepeiteation inthe presence of tom 3° 


i 
B | 
5 
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Slameter and few tor oF civ ce | ering wins 
ial preceating large saperBicilcondwst 
1 Staind co alg cotton THOMAS B. KINRAID! 


condenser, and x spariegup interposed none | Witnesses: 
terminal. ‘Gro H. Maxwert, 
‘t Adevioe of the kind deseribed, comprise | RS. Foro. 


No. 659,891 Patented Oct 16, 1900, 
1. 8. KINRAIDE, 
ADJUSTING DEVICE FOR VACUUM TUBES. 
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Unrrep States Parent Orrick. 


THOMAS B. 


KINRAIDE, OF BOSTON, MASSACHUSETTS. 


ADJUSTING DEVICE FOR VACUUM-TUBES. 


{To all wham may concern 

Belcknown that wowasB. Keeeareof 
Boston, connty of Suffolk, Stats of Macteahy 
tg have invented an Timpronement fm Ade 
Gusting Deviens fr Vea Tubes, of witch 
ihe folowing desorption, tm connection with 
thoaccompanying drawing, is apeelbantion, 
Ike fetters on the drawing representing ke 
pares 

“This Invention welatey ro maans foradjust- 
ing or repuinting the focal distgnce of te 
tlacirodes nvaetads cubes sich ns ane cute 
fnonly need in Xcany work Iris quite essen 
‘ial that some means fornceurataly and del 
ately i jsting he electrodes tn vis ease af 
{netiments shosld be provided in order to 
‘control the voltage and otbereise regulate de 
Droper w9rkingtot te apparatus, ad yee be 
Entbe ofthe vacuum eujuinonentsot ie tube 
ternal ajaiag may sch a ight o 
“inary bo enplaged so te apparaas in gon 
frase, enue be asedy ath accordingly 1 
Snve\ provided an inveral-adjestment, 
theang’ of whieh the electrodes may be Ade 
rated toward snd from at other tthe ik 
test degrea required 

Ti ievafuplest form, as herein shown, my 
Jnvention eonsstsof agvavity-hanmereralt- 
[Mguing moans operated by gravity. 

"Thedetalvof eonstetion of my invention 
sand ile madeof operation and furtuoe advan 
{ges theroot wil ho polated out more fally 
Inv the cogsse of the following deseription, 
Fetorunco being hud to. the seoompanyiOg 
‘rating, whieh T have illustrated 
{arred embodiment of my tuvention, ata the 


Inter vil be more particularly dedied inthe | 


Append clans 
nthe drawing the igure represents in ve 
tleal Tangltedinal rection w ypieal vacuum 
tie provided with my improved adjusting 
‘tril be understood thet the tube a iaay 
be Crooies or Geianler tbe ov any of LOE 
{ual Hinds of yacaum-tabes teed or th 
eueral purpose or may be. any preferred 
‘End, and, fo fuer, my favoution may be ap 
Died {0 eotrer "apparatas”of aly? ind 
‘whorein elestrodes are employed ‘within a 
Vacuum." ‘The opposite eloetroden are herein 
indicated’ being sneh asare commonly 
‘the in eotnestom with Xora wai, the eee 


trode a being: aupported on a conductor o 
fuleably mowed tn n glass or otber socket 
‘Se pray having an external connection by 
‘metnsot Annleable placinuin orather wea 
‘tnd tha lect aétssimilarly provided with 
‘Reoniivetor ot and wir Woased tn glass 
Sone aan oof the ta 

ie heres show 
conniotion withthe elctrode, 
SBenderstood that habe provide: 
rection withthe opposite eebtrode, or If de- 
ea both eleciredoe may be made adjost- 
able 

‘Sliangly monnted on the rod or conductor 
eis aeplindor 2, Sing sat fod with suf 
‘om exnctnean to peoveut relaive movement 
Slmpl-by the welght ot the part, but ye pr 
Initting the tae to sltdetrelonally ow sald 
od wisn regutred, aa will be more Fay ex 
plained 

‘AU is lower end, a haw the tube @ ear 
Hea hollow grrecessd_ part a to seo 
site ead of which te pasmanontiy secured 
fod or post which exevis th electrode a 
Wishin's longivadinn! reones a provie ia 
the parca’ tenon a genviey doen, preter 
ablg'in the shapoot a bal a eapabie at mov- 
ing in sai roses so sto sie prnjetions 
dees heteio shown a formed Uy the oppo 
‘te ends ofthe races 

‘Whom it is desied to change the adjast- 
‘ment ofthe elaotrodes tn any deyroe, alltbat 
‘eSteoesiny is to move tie Ftc ube fo 
Shel wmmanier ato cauae the ball or gravity 
Alvten 2 to strike oF pound upou ong or tho 
thier ond of the rovaee 0% thereby dein 
fhevglinder a onto or of tfom tbe posta! to 
tg skeont negated 

“ihe rod fas bearing a in onder to 
smalatala It perfectly steady, and tho rod 


erably be stop to Timie the tate 
Ment in tha direction of the tbe or eli: 
dare 


"White have herein shown my tavention ta 
one apeefoand prefered embodiment there: 
skins te anderson that am not ontod 
{orto faust aw Ht Se enpable of Delay 
coded in very maby conatrections, the 
tian eco gto provides gathy 
flvieo for automattnly shitting the ele: 
trode noe to she peitos Ia wha the 
‘acuumtabe placed and by this means 


os 


ry 250,004, 


changing the steking or focal distance of tho 
{wocleetrodesfromeachother. Furiastanee, 
Instead of eving the part « hollow to slide 
fn the rod the pasta maybe reversed and 
the part may tide within th part df, or 
the part © or a equivalent may hare. le: 
onal engagement with nuy other partof the 
Spuuctor gr tn sae tobe stated a ex 
led, and Traay employ any kind of an elec 
frie conductor between the adjstabl elec. 
‘Wode and the extern onnneation aor 2 
tho ease may be, or the gravity device, 
eu of being bl iti within wa 
‘ben may enelrale aud slide on said tember 
orihay be im any other shape moving tn oF 
‘oh any moving pare to be adasted, 1 bein 
{indie nay inven cones fe ts 
aspect simply in providing m gravy 

operated device for veroming the tional 
isstanee of the adjustable electrode 

“aviog described my invention, what T 
claim as new, aud desire cosoeure by Letters 
Patent s— 

1 Tia vacaum-tube baring an eleetrode 
adjustable there, means for adjusting sald 
floetroda, sad meas belay operable by grav 
ley, subetantally ne desert 

“3. Ina vacuum-tube,aneletric conductor, 
‘an olectrodo, eonnectians betwee sald eon 
se ductor and sald vleetrode inclading s device 


15 
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slidingly mounted in mi tbe and normally 
otarded [letionally trom movement, aud 
ies contained wih tho vac te 
‘moving suid sliding device and thoreby ad 
lusting the elootrode, sutstanclally a de- 
Sorbet 

5. Thavacuuen-tube, the combination wth 
fan adjustable electrode thera, of means 
‘within the vasauu-tube and eodtrolled by 
the position af said wacom. for joe 
Ing The postion of sald elostrode, sibstan 
tally us desorbed. 

“LImavacuum-tabe, an elootrodestiaingty 
‘mounted in the tube and having a recessed, 
tonnection, and & gravity davien movable in 
ald secon for ahiflng the electzode in one 
Airection or the other, substantially as de 
fered. 

"Toa vacuam-tube, the combination with 
tn sloctrode movably mounced thera, of 
gravity hammor for‘Mitting sald elestroe, 
Sbstautially as deseribed. 

Te testimony whoreot I havo signed my 
name to this specification inthe presence ot 
feo sobooetbing wltmeaces, 


‘THOMAS fH, KINRAIDE, 


‘Witness: 


Geo. I, Maxwnut, 
Guo, W. Guncony” 
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